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PREFACE. 

It is now very generally admitted that tfle Kindergarten 
exercises, as carried out in many of the best infant schools, 
provide an excellent means df education through the medium 
of the operations ])erformed by the children themselves with 
the objects comprising the various gifts. And it has been a 
frequent source of regret that arrangements were not made for 
continuing such work, in a more advanced form, with the 
children after they had left the inhint school. The great 
attention which has recently been given to the general subject 
of technical education has considerably strengthened this 
feeling, and has led to attempts being made to supply this 
deficiency in the ordinary sch-..ol course. 

I'hc present scheme of exercises, drawn up at the request 
of the Liverpool School Board, and successfully introduced 
into nearly all their schools, is intended to provide a graduated 
four years' course of practical work for children of from seven 
to eleven years of age (Standards I. — IV.). It consists of four 
series of exercises, each series containing thirty exercises, and 
forming the subject of a year’s work. The present volume 
contains the first and second series ; the sei:ond part, contain- 
ing the other two series, is in an advanced stage of preparation. 

The authbr is indebted to several teachers in the Board’s 
Schools, and to the Board’s inspectors, for various criticisms 
suggested in the course of the actual working out of the 
exercises in the schools. 

The exercises involve the use of several different materials 
— wooden laths, paper, wire, clay, etc. — and this is done partly 
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for the sake of variety, but more especially in ordt r that the 
children may become practically ac(iiiainted witli the difl'erent 
characters of various substances and the different methods of 
manipulating them. Whilst therB is much to be said in ftvour 
of confining the exercises to one partic ular branch of work, and 
so bringing it to a considerable degree of development and 
making the children expert in its perfonnpue, it is projjably ’ 
wiser in the earlier stages of education to aim at a general all- 
round development of the powers and faculties, and to specialise 
afterwards when special tastes and powers begin to show them- 
selves. Should, however, the special opportunities or tastes of 
any teacher incline him or her to one particular material or 
kind of exercise* rather than another, it would be very easy 
(with the help of such excellent manuals rs Ricks* “ Hand and 
Eye Training ”) to introduce a number of such supplementary 
exercises. It is, however, strongly recommended that the 
full course of exercises here given should be taken, a«d in the 
same order. * 

'I’he great object attempted being to educate the mind 
through the medium of the liand and eye, the production of 
objects and designs of beautiful form and colour, while not 
altogether omitted, is subordinated to the intelligent and 
accurate performance of each step in the exercise. There is 
consequently very little show work produced, though quite 
sufficient in the way of construction of simple objects and 
designs to maintain the interest of the children. 

Experience has shown that the children look forward with 
delight to these lessons ; and I have the authority of teachers 
in several different classes of schools for the statement, that 
the exercises, when jiroperly carried out, have the effect of 
brightening and quickening the intelligence of the children, as 
well as of developing their pow’ers of observation, and training 
their fingers. 

The exercises have been largely based upon the ordinary 
drawing exercises, and may in fact be regarded as, for the most 
part, applied drawing. It will therefore be found that the 
manual training lessons and the drawing lessons materially assist 
each other. 
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The various materials used are such as may readily be 
obtained; but Messrs. Philip, Son, and Nephew, 51, South 
Castle Street, Liverpool, have specially prepared most of the 
materials and apparatus to m<ict the wishes of the author. 

w. HEwrr'r. 


iifVERPooL, 1892. 
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INTRODUCTION. 

TO THE TEACHER. 

The object aimed at in this course is primafily to develop and 
^Osain certain faculties and powers of the children by means of 
a carefully selected and graduated series of practical exercises. 
The activities of the children are enlisted in the service of 
their irftellectual development ; they are set to do something 
in order that they may (often perhai)s unconsciously) learn 
something. 

Although in many cases the completion of the exercise 
results in the production of some finished object or design, 
such production is not to be regarded as the chief end and aim 
of the exercise, and therefore to be accomplished as speedily 
and as directly as possible The work will have its full 
educational value only when the teacher clearly appreciates 
the principle that each step in the process should involve the 
action of the mind as well as of the hand ; and that the result 
hoped for is as much a quickening of the intellectual powers 
as an increased accuracy of the eye or dexterity of the fingers. 

The exercises are intended to cultivate habits of careful 
attention and correct observation, to train sight and judgment 
in the estimation of symmetry and accuracy, and to practise 
the hand in the manipulation of various materials, so as to 
give concrete expression to ideas of form or position previously 
existing in the mind. Orderly and cleanly habits of work 
should be encouraged, and the children should be led to 
recognize and appreciate what is exact, symmetrical, and 
harmonious. 
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Many of the exercises may be regarded as practical appli- 
cations of the ordinary drawing exercises, — j)arallels, various 
angles, triangles, and other geometrical figures, forming^the 
greater part of the constructions to be made. Opportunities 
will frequently arise where the drawing and manual training 
may be made to bear directly on each other, th^' object con- 
structed in the one forming the copy to reproduced in •the 
other, and vice versa. Each subject will thus be a means 
imparting increased interest to the work of the other, and 
promoting its progress. 

By freepent use in the practical exercises, the geometrical 
terms will gradually come to have very definite and real mean- 
ings for the children ; in some cases more correct than the 
ideas usually obtained from the ordinary definitions ana 
diagrams. For example, the term “ square,” applied to a piece 
of paper or metal, will become associated in the minds of the 
children with the idea of surface or area, and not iiicrely be 
confined to the lines bounding such a surface ; while in the 
same way a block of clay modelled into the form of a cube 
will give them such an idea of volume or solidity as no verbal 
definition or perspective drawing could do. 

It is, therefore, well to take advantage of every opportunity 
in the early lessons (and to recur to it frectuently in the later 
exercises) of drawing attention to the more common terms 
used in describing certain forms and positions, and to note 
any special properties connected with them, — e.jf. that all the 
sides of a square arc equal straight lines, the angles or corners 
equal, the lines from the centre of a circle to the circumference 
all equal, etc. On the other hand, it is advisable not to 
introduce more technical terms than are really necessary for 
the purpose of description, nor to require the children to learn 
off by heart set definitions of those terms. It cannot be too 
strongly insisted upon that in lessons such as these we are 
dealing primarily with things ; that unmis are used only for 
convenience in communicating our ideas to each other; and 
that therefore an accurate personal knowledge of the thing is 
the first essential, while the term by which it is spoken of must 
come after and not before such knowledge is acquired. 
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For the same reason as it is undesirable to load the 
memories of the children with unnecessary technical terms, so 
in pany of the exercises it is not advisable to confuse their 
minds by pointing out everything that the exercise might be 
made to illustrate, as it appears to the much wider knowledge 
of the teaCI'‘*r. Much of this knowledge, if enlarged upon, 
would be beyond the^present powers of comprehension of the 
'tiildren. It may be expected, however, that such facts and 
relationships, though not obviously pointed out, will in many 
cases so impress themselves (unconsciously) upon the minds 
of some at least of the children, as to bear fruit in due season. 

•It is hoped that the children will gradually be led by the 
constant use of the rule for measurement, and the frequent 
■^ercises required of estimating distances by the eye, to form 
approximately correct ideas of the sizes of bodies ; and that 
the ;'xpressions, inch, half-inch, three inches, etc., will come 
to correb|.ond wath more or less exact ideas of those dimensions 
which they have obtained by personal experience. 

It is a good plan to spend a little time at the commence- 
ment of an exercise in conversation with the children, showing 
them, when possible, a previously prepared copy of the object 
or design to be constructed, or a sketch of it on the blackboard * 
and discussing the number, chr-acter, and position of the parts 
of which it consists, their equality, parallelism, etc., — and also 
in a brief examination of the materials and api)aratus to be 
employed. The children will thus have in their minds an 
idea of the object to be accomplished, and a feeling that their 
work is being carried out in accordance with a previously 
arranged and intelligible plan, into which they can more or 
less enter. 

The following exercises arc set out in such a manner as to 
show the various steps w^hich each comprises. After each 
stej) the teacher should examine the work to see that it has 
been satisfactorily done before the next step is attempted. 
And it is very desirable that w^here a mistake has been made 
the child should be led to find out the error for himself, by 
comparison wdth the copy or of one portion of his work wdth 
another, rather than that the teacher should immediately pro- 
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cced to point it out. Each step should be illustrated by the 
teacher performing similar work (on a larger scale, if neces- 
sary) in front of the class, or by a sketch on the blackboard. 

Each exercise will occupy from thirty to forty minutes, or 
occasionally perhaps somewhat longer. In case the exercise 
is not completed by the end of the time se^^^art for the 
lesson, it is well to let each child pu^ away nis unfinished 
work, materials, and apparatus in a large brown-paper envelope ' 
having his name written outside; these may then be readily 
distributed when the lesson is resumed. It will probably be 
necessary to go over some of the earlier exercises two or, in 
some cases, three times, before the greater number of. the 
children can do them satisfactorily. The time and trouble so 
spent will, however, be amply repaid by impressing tb.e childrt*. 
with a sense of the thoroughness a*nd accuracy required even 
in the most simple operations, and thus leading the,*'; to 
exercise greater care in all their future work. A,v^"a very 
much better educational result would be obtained by 
accomplishing only a portion of a series in a given time in 
a thoroughly satisfactory manner, than by getting through the 
whole scries and accepting less perfect work. 

Hasty and careless work should in all cases be discouraged ; 
an essential feature of the course being that the exercises, 
although simple, are to be carried out in as accurate and 
precise a manner as can reasonably be expected of the children, 
considering the limited extent of their powers and of the 
means at their command. The teacher should set up a high 
standard, and regulate the praise bestowed on the work 
according to its approximation to this standard. And while 
selecting any good and completed exercise for special praise 
(and perhaps, where possible, for preservation with the child's 
name attached), the children should be given to understand 
that such work is only what might be accomplished by, and is 
indeed expected from, every child in the class. 

If time permitted, some of the exercises might be repeated 
by the children from memory, a completed copy of the object 
being first shown to them, lliis memory of form is a faculty 
that it \\puld be well to cultivate. 
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LIST OF APPARATUS AND MATERIALS. 

[ rhc references are lo the notes whicli immediately follow the list.] 

Narrow wooden laths, about 5" X J". {Note A.) 

Leads. ’ {Note B.) 

scissors, with rounded ends. {Note C.) 

Flat wooden rules, i foot long, divided into hal.^-inches. 
Circular disc, 3" diameter, preferably of metal. 

S(]uare, J'' side, preferably of metal. 

Large plain white paper squares, 6" side. 

Small plain white paper scjuares, 4" side. 

('oloLired (various) paper squares, 4" side. 

Ditto, gummed at the back. {Note D.) 
l^aper strips, white, 12" long, half-inch wide. 

Scpiared paper for drawing (quarter-inch squares), pieces 5'' 
square. 

Short lengths (about 4") of various-coloured wools in small 
bag. {Note E.) 

Teacher's corresponding scries of wools in small skeins. 

Soft copper or brass wire (about No. 26) in small coils of about 
7 feet. {EFote F.) 

Pieces of planed wood, about 3" square, thick. 

Rirftjs, brass or black, about li" diameter. 

Modelling clay. {Note G.) 

Earthenwal> jar with lid, for keeping moist clay. 

Small modelling boards, about ii" x 7" 

Simi)le wooden modelling tool. {Note II.) 

Small sponges. 

String, thin for cutting clay, and some thicker for Exercise IX. 
Lead pencils. 



NOTES ON THE APPARATUS AND .^IATERIALS 
AND THEIR Ur.E. 


(A) The /af/is should be of wood which breaks easily and 
sharply across, not leaving very irregular edges. Narrow 
strips of paper might be sometimes used instead of the 
laths, but they are not so convenient. 

(/)) The Ifeatfs should be of fairly large size, so that they may 
readily be handled and moved. They should also have 
a flat side, so as to stand steadily on the table or dcs^'. 

If the slope of the desks is so great that much diffi- 
culty is found in getting the children to place the beads 
so that tliey do not roll off, the exercise might be per- 
formed on a modelling board or slate laid on the desk 
and made as nearly level as possible by placing a book 
under one edge; or sma// flat buttons or flattened shot 
might be used on the desks instead of the beads ; or the 
laths or rings might be laid on a slate placed on the desk 
in the usual way, and the children told to mark points 
with their slate pencils instead of laying beads. 

(C) Small sdsso/'s with rounded ends can be had for about 
one penny the pair, and have the advantage that young 
children cannot hurt themselves with them. They have 
the disadvantage usually of working somewhat stiffly at 
first, and care must be exercised when cutting pai)cr with 
them not to take the cut quite to the end of ^he scissors, 
as the ends tear the paper. 

(D) The coloured paper squares should have a smooth glazed 
surface, so as to prevent them from being readily marked 
by the fingers. Those which are coated with gum at the 
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back are somewhat brittle, and, when folding and creasing 
them, it should be done with the coloured surface inside. 
^ In mounting the gujiimed squares on other paper, 
the children should be made to lay them in position 
before ^noistening the gum; and it is then sometimes 
advisable ' :o mark one or two points at the edges or 
i?orncrs as guides ^n laying them down again when wet. 
They may, however, be stuck down by holding them in 
position, when correctly laid, and raising one corner or 
edge at a time, moistening it with the sponge and fastening 
it down before raising another part. Or the paper may 
be removed, and the whole gummed face wetted by dab- 
bing {iiot rubbing') it with the wet sponge. 

The children mighjbe allowed to use pieces of paper 
(old exercise paper, etc.) to lay over the coloured sheets 
* while rubbing them to fasten them down. 

The packets of gummed paper should be kept in a 
dry place, or they are liable to stick to each other. 

The- pieces of wool should be thick (“fleecy” or “double 
llerlin ”), and about 4 im hes long. They should comprise 
black, white, and two or three shades of red, yellow, green, 
and blue — in all abou" twenty specimens. (A special 
scries of wools suitable for these exercises, and used 
also to illustrate the lessons on colour in the author’s 
“Elementary Science i.essons,” lias been prepared by 
Messrs. Philip, Son, and Nephew, South Castle Street, 
liivcriiool. The same firm has also arranged to supply 
all the other apparatus required for these exercises.) Each 
child should have a set of wools, which may very con- 
veniently be kept in small calico bags. _ 

A set of small skeins of corresponding c^^^^hould 
be p'ro'^ided for the teacher to use for class ^^^Bpn. 

The Children, when sorting the wools, shocMKcDn^ 
vided with a piece of clean white jiapcr on which toTay 
the pieces, so as better to show the colours. 

The wire must be thin and soft, so that the children may 
readily work it with their fingers. It may be cut into 
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lengths with the scissors. Care should be taken to jm- 
vent the wire getting into bends or kinks, as it would then 
be difficult for the children to straighten it out again 
2)roperIy. If it should get somewhat bent, it may be 
straightened by drawing it over a rounded slate-frame. 

(6") The modelling clay recommended^ is that used by artists, 
and is best bought in a state of fine dry jDOwder. iim 
obtained in dry lumps, it will be well to reduce them 
to powder, with a large pestle and mortar if possible. 
The clay is of a light grey colour, and should be free 
from gritty particles. 

The powder is prepared for use by mixing it with 
water, just as in making doi|gh, mixing the powder and 
water well together with the hands, or with a large spoon 
or stirrer. When properly prepared it will her, off, but 
not sticky ; if it sticks at all to the fingers it is too wet, 
and some more dry powder should be worked into it. 

If the bowl or board on which the clay is being prepared 
is dusted with some of the dry powder the clay will not 
so readily stick to the article. 

When the clay has been once properly made up, it 
may be kept in good condition for some time by enclosing 
it in an earthenware jar covered with a lid of the same 
material. ' If it is found that the clay is getting somewhat 
too dry, a damp duster laid in the jar along with the clay 
will probably soon make it all right. 

The pieces of clay, when being worked in the hands, 
tend to become dry, especially if too smad oieces are used. 
(As a rule, each child should be given for these exercises 
ajill^ of clay sufficient to make a ball from li to 2 
ii^^Hn diameter, or about as much as woub’ I/v. « 

fr^jjj^uarter of a pound of powder.) If is found that 
the clay in the process of modelling is getting too dry, the 
children might be provided with a damp sponge with 
which to slightly moisten their hands occasionally — not, 
however, making them so wet that the clay will stick to 
iJiein. (It is hardly necessary to say that the sponges 
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should be well rinsed before being used again for paper 
mounting.) 

^ The modelling shoijd be done on special boards or 
Oi'i slates (without frames), and it is found that, if reason- 
able cjre be taken, neither the desks nor the children's 
clothes need be soiled by the work. 

* The moist clay may readily be cut with a knife or 
with a piece of thin string. When the children have to 
cut the clay in the course of an exercise, they should be 
supplied with a piece of thin string about six inches long. 

(//)*"}'he model ling tool is not much required in the simple 
exercises of the first and second series, almost all the 
work being done with the finger and thumb. When a 
cube or other figure with flat sides is to be made, the 
c^^-y should be pressed or slightly struck against the 
modelling board; or the small square wooden blocks 
provided for the purpose may be used, especially where 
pairs of flat sides parallel to each other are to be produced. 

Perhaps the most useful general tool is the one shaped 
as in the figure. 
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Exercise I. 


PAl’KR KOUJIXC, TliAKING, AND LAYING. 


.Matj:rial'3 . — Large white paper square. 

Fold paper down middle, and crease well. 

Tear paper along crease. (The creased paper should be htld 
in both hands, with the ridge of the crease towards you, 
and the tearing gradually started. Then the pap^r iray 
be laid flat on the desk and one part held down with the 
hand while the other is torn off.) 

Repeat folding and tearing to get eight equal long strips. 

Lay strips on desk parallel to each other and at approximately 
equal distances (Fig. i). 

Take up half the strips, and lay parallel to and equidistant 
from each other, but perpendicular to the other strij)s 
(Fig. 2). 

Lay one set over aiKjther to form a grating (Fig. 3). 


Xoi’K. — If, as is ])rubal)lc, it is found ntccS'.ary to iL’pcat tins rxcirisi.' 
two or ihrc‘c times befoie the childien learn to tear the paper neatly, 
the mannei of laying the strips after tearing may be \aried thus: 
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Exercise II. 

KA'JH AND UKAD LAYING — ANGLES. 

Materials. —Six loooden laths, three beads. Notes A, 15, p* 4 .) 

Lay laths parallel to each other and equidistant (Exercise I., 
Fig. i). 

T.ay three laths end to end in a straight line. 

Lay other three laths in straight line parallel to last (Fig. i). 

Lay two laths inclined to each other to form an angle, and lay 
a bead in the angle. 

Lay two laths to form a right angle. 

Lay another j)air to form an angle less than a right angle 
(acute angle) ; and a third pair to form an angle greater 
than a right angle (obtuse angle). 

Lay a bead in middle of angle, i.e. on line bisecting angle 
(Fig, 2), 

Lay laths to form letters T, II, W, M, A, etc. (Mote various 
angles in letters ; and such facts as that upright of T is 
opposite middle point of cross-piece, that outer sides of M 
arc parallel to each other, but not those of W, etc.) 




12 


Manual lyaining Exercises. 


Exercise III. 

PAPER FOLI)IN(; AND TKARIND — S(jUARK AND TRIANGLE. 

Materials. — Small paper square {white ot coloured), • * 

Examine paper square, and note four ecfual sides and four 
right angles. 

Fold scpiarc accurately along one diagonal (Fig. i). ^ (Ni^tc 
which sides are now equal, and which angles arc not right 
angles.) 

Fold again, laying one small angle on the other (Figs. 2, 3). 
(Again compare sides and angles.) 

Crease well, then open out the square, and note the crease 
lines dividing the square into four equal triangles. 

'fear carefully along creases. 

Lay the triangles on each other to show equality. 

Lay the triangles with their four long sides in a straight line 

Lay the triangles in similar positions, with four short sides in 
straight line (Fig. 5) 
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Exercise IV. 

PAPER FOLDING, CUTTING, AND LAYING 

Materials. —. ywa// paper square (white ur mloured). , • 

Fold square as in Exercise III. » 

Crease well, open out, and slightly'press out crease lines. 

Cut along crease lines with scissors. {See Note C, p. 4.) 
Compare triangles with each other, and note that one' side of 
cacli is longer than the otlier sides. 

Lay triangles together to form original square. (Note that the 
long sides of the triangles form the sides of the square.) 
Slightly separate the triangles to form symmetrical pattern 
(Fig- i)- 

Note.— -The latter figure might— in another lesson, if necessary — be drawn 
on a slate, cither freehand or with ruler. Also the children might be 
allowed to lay another pattern of their own design, e.g. Figs. 2, 3, 4. 
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Exercise V. 

LATH LAYING — TRIANGLES. 

Materials. — Ktght ’ivoodett laths. 

Compare the laths together (set them together with one end 
resting on desk) to show that all are of ecjual length. 
(Make them equal by breaking, if necessary.) 

Lay four laths together to form a square. 

Lay another lath along diagonal of square (Fig. i). (Note that 
the diagonal is longer than a side.) 

Remove two laths to leave an incomplete triangle (Figf 2). 

With three other laths form complete triangle (Fig. 3), and 
compare this with incomplete triangle. (Note sides of 
this triangle are equal ; one side of other triangle, if com- 
pleted, would be longer than other sides ; note also that 
there is no right angle in complete triangle.) 

Take away the laths forming the incomplete triangle, leaving 
the other one untouched. 

Hold a. lath by its estimated middle point ; break there and 
test the two parts to see if equal. 

Try to make triangle with one whole lath and the two halves. 
(Note, therefore, that not any three lines will make 
triangle.) 

Make triangle with two whole laths and one half (Fig. 4). 

lireak small piece (about an inch) off one lath, and with three 
unequal pieces (/>. a whole lath, half lath, and the latl^ 
which has had a small piece broken off) form a triangle 

. (Fig- 5). 

Mix all the laths and pieces together, and then select those 
required to form respectively (i) a triangle with three 
sides equal ; (2) with only two sides equal ; (3) with all 
sides^nequal. 
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Exercise VI. 

PAPER FOLDING, CUITING, AND LAYING — SQUARES. 

Materials .— ivhite paper square ; metal square ; lead pe/uil; 
scissors. 

Trace outline of model square on paper. (See that pencil is 
sharp, and that the point is kept close to the jedge of 
the model in drawing the outline.) 

Cut out square along ruled outline, taking care to get corners 
accurate. 

Fold square twice at right angles to form four squares ; crease 
along folds, and then open out sheet (Fig. i). 

Cut carefully along crease-lines, after first partly flattening 
them. 

Compare the four squares with each other as to size and 
shape. 

Lay the squares at equal distances with bases in straight line 
(Fig. 2). 

Lay the squares at equal distances with diagonals in straight 
line (Fig. 3). 

Arrange squares to form symmetrical pattern, to design ol 
children themselves (Figs. 4, 5, 6). 


Fid. I. 
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Exercise VII. 

BEAD LAYING AND PAPER CUITING. 

Materials . — Small paper square ; scissors; ruler ; lead f>incil ; five beads, 

I. ay bead on estimated middle point of each edge of paper 
square. 

Lay another bead in estimated middle point of square. (Note 
that central line should be in line witli beads jn opposite 
sides.) 

Remove beads, fold and crease square along two middle lines 
at right angles as in last exercise. 

Open out square, flatten, and lay on desk (Fig. i). 

Lay bead as directed in middle of ‘‘upper left-hand square,” 
etc. 

Lay beads at bottom corners of square and at middle point of 
upper side. 

Rule lines joining ];oints last indicated (Fig. 7 ), 

Cut out the central triangle (Fig. 3). 

Lay together other two pieces to form triangle similar and 
equal to first (Fig. 4). 

Cut off small triangle marked by crease-line across larger one. 

Lay small triangle symmetrically on portion from which cut 
(Fig- 5)« children use coloured paper, a child might 
change the small triangle with his neighbour for one of 
different colour.) 
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Exercise VIII. 

MEASUREMENT. 

Materiai.s. — Pa Strip {about 12" x i") ; jocf rule ; lead pcuci I . 

Measure and mark point on eadi edge of paper distant one 
inch from one end. 

Rule line joining the marked points and fold paper on line. 

Compare this folded inch with length of finger jolhts, width 
of rule, etc. 

Carefully fold whole strij) in inches (folding backwards and 
forwards alternately) ; open out, and mark in numbers 
with pencil, (d'he inch marks are found by folding rather 
than with the rule, as an exercise in accurate folding.) 

Mark in points indicating half-inches by help of rule. 

Measure with strip (and also with rule) length of fingers, sides 
of book or slate, width of desk, circumference of wrist, 
etc. (Note advantage of using strip that will bend in 
measuring round wrist, etc ) 
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Exercise IX. 

STRING MEASUREMENT AND DIVISION. 

^ Materials. — Piece of string aver 12" long; rule; scissors. 

Cut piece of string to exact length of twelve inches by the 
rule. • 

Lay out string on desk and place finger on estimated middle 
• poink 

lake up string by estimated middle point, and double it to 
test if correct. 

C!rcase string at true middle point (found by doubling), 
measure each half with the rule, and tic knot at centre. 

Similarly find middle point of each half, first estimating it, 
then measuring and tying ’ not. 

Fold string into three equal parts ; cut there, and measure each 
part. (If the string is rather thick, the knots will take off 
a]Dprcciably from the length of each piece as calculated.) 

Cnravel one piece of string (if not too thin and tightly twisted) 
to .show its component fibres. 
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Exercise X. 

CI-AV MOnsaj-INC. I’.AIX, cyi.inder, and disc. 

Materiat.s. — Moist clay {sufficient to make ball to 2 inf lies diameter); 
modelling hoard ; damp sponi^e. \l^ar^e sphere a/: I •ylinderf as used 
for model drawin^t in front of i lass. ^ 

Roll the day {see Note Cf //6) on modelling board, or 
between the hands, to form well-shaped ball or spUerc 
(l"ig. i). (Lay the day sphere on the board, and show 
that it rolls readily in any direction.) 

Roll out day on board to form cylinder; flatten the ends and 
set cylinder to stand vertically (Fig. 2). 

Flatten the day to form an approximately circular disc 
(Fig. 3). (Compare with coin or metal disc used in 
exercises.) 

[If there is time, when the exercise is well done, let children 
model clviy into form of any object they choose.] 





26 


Manual Traiuiug Exercises. 


Exercise XI. 

CI.AY M01)KI,LIKi; — now],. 

MvVTEKIAI-S. — J/m/ clay; modelling hoard ; iJitu hiirr (ahdut six incha 
loni;) Jor clay ; damp sponge, [-7^ a model n,i an orange cut in 

Iwo ; one half having the pulp carefully remoi’cd, leaving the peel 
unbroken.^ • 

Roll the clay into a sphere (Fig. i). ^ 

Cut sphere with thin string into two hemispheres, (fjomj)are 
the hemispheres with each other and with original sphere.) 

Lay one hemisphere on its flat face, other on its curved part 
(Figs. 2, 3). (Note how easily latter rocks from side to 
side, while former stands steadily.) 

Model one hemisphere into a hemispherical bowl, similar to 
peel of half-orange (Fig. 4). 

I If there is time, attach simple handle to bowl, first wetting 
points of contact, and with remainder cf clay let children 
model any object they choose.] 
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Ezercise XIL 

CI.\Y MODKLLINU — REl’ETITION. 


MatkriaLS. — Moist day ; modcUins^ board ; thin firing for rr//.;/;' cliy ; 

damp sponge, , * 

Roll clay into sphere. 

Cut sphere with string into two hemispheres. 

Cut each hemisphere into two equal parts. 

Roll each of four pieces into small sphere and lay together to 
compare sizes. 

Retain one ]necc in form of sphere, make second into cylinder, 
third into howl, and fourth into object chosen by child 
himself. (Note that there is an equal quantity of clay 
used for each object.) 
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Exercise XIIL 

PAPKR CUTTING \ND BEAD LAYING — CIRCLE. 


Matkrials . — Stnall white paper square ; scisso,^ • nine ifeSds ; nuclei 
linular disc \metal) ; lead pencil ; rule. 

T.ay circular disc symmetrically in ^middle of paper sipuire. * 

Outline circle on paper. (See that point of pencil is kept close 
to model.) . 

Cut carefully along the outline<l circle. 

Lay paper circle on desk. (Note that it looks the same in 
all positions on desk, having no corners.) 

Lay bead in estimated centre of circle. 

Lay four beads on circumference at opposite points, and note 
if all are at same distance from central bead (Fig. i). 

Lay other four beads on circumference half-way between 
first four. 

Take up beads from circumference, and lay row of five across 
circle as a diameter (Fig. 2). (Note two semicircles.) 

Lay other four to form diameter at right angles to first (Fig. 3). 
(Note four quarter-circles and four right angles.) 

Fold circle along several diameters and crease. 

Oi)en out creased circle and measure with the rule the various 
diameters creased to show all equal (Fig. 4). 




Manual Traininj^ Exercises, 


Exercise ZIV. 

LATH AND liEAD LAVING— CIRCLE. 

Ma I KRIALS. — Four laths ; rule; lead pencil ; heads ; s^itc and pencil. 

» 

Measure tlic laths to see if all of equal length, aiul lualie equal 
if necessary. , • 

Find middle point of each lath and mark with pencil. 

Fay two laths crossing at middle points at right angles (Fig. i). 
Lay other two laths to bisect angles between first two, and 
cro.ssing at their middle points (Fig. 2). (Note that from 
central point portions of equal length project in various 
directions.) 

Lay beads in spaces between ends of laths to outline a circle 

(Fig. 2). 

Break one lath at midclle point and use as ruler. 

From central point on slate rule lines in various directions, 
equal in length to half-lath. 

Fill up spaces between ends of lines with dots to outline circle 

(Fia- 3). 
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Exercise XV. 

LATH AND KING LAVING — CARDINAL POINTS. 

Materials. — laths ; Jive rin^s ; slnfe ami fencit ; hitler. 

Lay two laths crossing at estimated middle pointj> at right angles 
(without measurement). 

Lay ring symmetrically at point where laths cross (see figure). 
Lay ring symmetrically at ends of each lath. 

Draw figure similar, and of same size, on slates, ruling the 
lines and using a ring to trace the circles. 

Print letters N, S, E, W inside circles of drawing. 

Draw same figure freehand. 

Ni-VI E. — Many other c.xcrciscs in laying laths, beads, and ringN, ])csidrs 
those desciil)cd in tljc exercises, will readily suggest themselves; 
with laths and beads * laying a semicircle, laying a square with 
bea(K, etc. 
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Exercise XVI. 

RING LAVING. 

M AT K RIALS. — S/aA' ami pencil . rnie ; six rhv^s. 

Rule straight line across slate near the to[). 

Lay six rings touching each otho** and touching the line. 

Mark dot (or small cross) with pencil at estimated centre of 
each ring (iMg. i). * 

Remove rings and note that dots arc at cfjual distances from 
each other and from line. 

Rule second line and place six dots, without measurement, as 
nearly as possible in similar position to the others (Fig. 2). 

'rest positions of estimated points by laying rings. 

Rule third line on slate, and place six dots in position by 
measurement, and again lay rings. 

Rule line lengthwise on slate and lay rings in pairs on cither 
side of line, touching each other (Fig. 3). 

Mark dots in centre of rings, and remove rings. 

As before, ruie lines and place dots in similar positions, first 
without, then with, measurement. 
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Exercise XVII. 

CI.AY MODELLING— SPHERK AND GUISE. 

Materials. — Moist clay : modeUiny; board ; iivo Jiat {squarc)^picccs of u'ood ; 
damp sfonye. \^I,arge cube as model. \ * 

Roll clay into sphere. • 

Gently press and knock clay sp*lierc on modelling board, to 
produce flat faces similar to those of cube. , 

Use flat wooden blocks held parallel (one in eacfi hand) to 
press clay into form of cube. (Show that there are three 
pairs of parallel faces on the cube used as a model.) 

Make edges and corners of cube as sharp as possible by use of 
blocks. 

Model clay with fingers to form as well as possible a hollow 
box. 
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Exercise XVIiI. 

Cr.AY MODELLING — DIVISIONS OF SPHERE. 

* 

Materials. — clay ; modelling hoard ; thiu slrinf^ f^r cutting clay i 
slate and pencil ; damp .sponge. \Lar^e apple oi -ins^e of t egular shape 
as a mode . ] 

Koll day into sphere. • 

Cut clay sphere, by thin string, into two liemisphcres. 

Lay one hemisphere on its flat face on the slate, alid trace its 
circular outline. 

Cut other hemisphere into two equal i>arts with string. 

Lay one quarter so produced on one of its flat faces, and trace 
outline ; then do the same with the other face. 

Make uj) clay again into one piece (moistening the fliccs of 
the pieces if necessary). 

Make model of apple or orange. (f'irst direct attention 
to manner in which the fruit differs from a perfect sphere.) 
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Exercise XIX. 

PARAI.LF-I- RULING — SIMILAR FIGURES 

Materials. — Small lohile paper square ; s^'^te and pditci I ; ruler; 
scissors . 

Lay square symmetrically in middle of slate. 

Rule lines parallel to edges of square, and distant about half 
an inch. , 

Rule second scries of lines outside and parallel to first, and at 
similar distance (Fig. i). 

Remove paper square, note that lines drawn form two squares, 
then replace paper square in fonner position. 

Mark position of corners of paper square carefully with pencil. 

Remove paper s([uare and rule lines joining marked points. 
(Note that, if all accurately drawn, the diagonals of all 
three squares arc in same straight line.) 

Fold square along one diagonal, crease there, and cut. 

I^ay one triangle so formed symnrietrically in centre of slate. 

Rule two scries of lines parallel to and at equal distances froni 
the central triangle, as was done in the case of the square 
(Fig. 2). 

Remove the paper triangle, examine drawings, and then replace 
paper in former position. 

Mark corners of paper triangle, remove and rule lines joining 
points. 

[If there were time, one of these sets of lines might be drawn 
freehand.] 
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Exercise XX. 

COI.OUR SORTING. 

Materials. — Scries of pieces of coloured i^.'ool ht Ici!^ (set Notc^E, p. 5 ) ; 
lar^e white pat'cr square to lay 7uools on. \^'Jcac/i "’f corresponding set 
of coloured skeins. \ 

• 

Select from piece of wool of same colour and shade as 
specimen skein shown. (Use a very distinct coloiur at 
first. Lay the specimen by tlie side of the piece selected 
by the child, and ask him to say whether they are exactly 
alike.) 

Repeat with several other colours in succes.sion. 

rick out from the full series of wools all the pieces which could 
be called red, blue, yellow, etc. 

Select from the reds or blues the very light and the very dark 
ones, and arrange the scries in order of shade. 

Lay together, or twist loosely together, two pieces selected by 
teacher which go \vell together. 

Similarly put together two pieces which do not harmonize well.^ 

Let child select a piece similar to specimen shown, and then 
himself find a second colour to go well with first. 

Notk. — T his cxcrci&c might with advantage be repeated bcveial ti|neb at 
intervals. 
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Exercise XXL 

PAPER CUTTING AND MOUNTING (PLATE I.). 

Materials . — Large white paper square ; two u'g'reutly ^oJoured^ gummed 
paper squares (to took welt together) ; scissors : lead pencil ; rule ; damp 
sponge. , 

Lay one coloured square partly over the other on the white 
square to see whether the colours look well tegether.* 

Rule faintly the diagonals of the white paper square. 

Lay one coloured scpiare symmetrically in middle of white 
square. (Note that its corners will be on the diagonals 
and its sides parallel to those of larger square.) 

Moisten the gum and fasten down coloured square in position. 
{See Note D^p. 4.) 

Mark points on other coloured square (on gummed side, if the 
other does not show pencil marks well), at distance of one 
inch from each corner, and rule lines joining marked 
points. 

Cut along the ruled lines to leave central square. (The, 
measuring, ruling, and cutting must be very carefully 
done, as also the mounting, since the finished exercise 
will test the accuracy of the work.) 

Lay small coloured square just cut in centre of, and with sides 
parallel to, mounted square. ('Lhis may be tested by 
laying the rule along the diagonals of the three squares, 
which should all coincide.) 

Moisten gum and fasten down small square. 

Cut from the coloured strips left from second coloured square 
pieces having length equal to side of central square, and 
mount as in Fig. i, Plate \\ 






48 


Manual Training Exercises, 


Exercise XXII. 

r)RAWIN(; ON SQUARED PAPER. 

iMatrrials. — Squared paper : lead pencil : scissors. [Copy of leaf 
on/ Hue ] 

[Notk . — Tlic sfiuarcs on the paper used by tlie children blioiiM be (piartcr 
inches, but the teacher could get 'squared cardboard with inch squares 
on which to draw copies to be placed in front of the class. Some 
rbieil and pressed leaves f)f fairly lar£;e si/e and .simple haj^c would be 
useful in this and some of the follow'ing exercises. J 

Draw lightly a square of three inches (twelve small s(iuares) 
side on the sejuared paper. 

Draw lightly the middle line from top to bottom of square. 
Copy outline of leaf by help of squares (first mat king points 
where outline crosses each line of squares). 

Cut out with scissors when neatly drawn. 

Mark in midrib and some of the veins. 
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Exercise XXIII. 

I'APLK CUrriNG — LEAVES. 

MaT£I;ials . — Small u^hitc paper square ; coloured paper xsquare ; ruler ; 
lead pencil ; scissors. \Pressed and mounted rr fiesh /tvi.rj.J 

Find middle points of two opposite edges of white jquarc, and 
rule line joining the two points. 

Draw from actual leaf, or from copy drawn on blackboard, 
outline of one side of simple leaf (Fig. i). 

Fold paper carefully along middle line (with drawing outside), 
and press down flat. 

Cut through the doubled paper along the drawn curve. 

Open out the piece cut to show form of leaf, and mark with 
pencil midrib and some veins. 

Proceed in same way as above on back of coloured paper to 
draw outline of somewhat diflercntly shaped leaf (Fig. 2), 
ind cut out. 

Notk. — Til repeating the Excrci.se, the children might try to lejirodiice the 
general outlines of some simple mounted leaves (see figures on j). 47). 
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Exercise XXIV. 

PAPKR CUTTING AND MOUNTING (PLATK II.). 

ATERIAI.S. — f.ayge ivhite paper square ; small tu'. 'A’ />ape*- sqttai c :^iolourcd 
/gummed paper square {green by pi’cfereucc) ; scisson ; ruler ; Lad p.iuil ; 
damp sponge, [A mounted clover leaf would be useful to suggest the 
general arrangement,^ 

Fold and cut the two small paper squares along middle lines, 
each into four squares (Fig. i). 

On one small white square outline and cut leaf (Fig. i), as in 
Exercise XXIII. , from copy on blackboard. 

Repeat this drawing and cutting on the other small while 
squares till a well-shaped leaf is obtained. 

With the best-shaped white leaf as pattern cut out three 
coloured leaves. 

Lay the coloured leaves on the large square to form pattern of 
compound leaf, and mount in position (Fig. 2). 

Outline a simple stalk with pencil, or cut out a curved coloured 
strip, and mount (Plate ii. Fig. 2). 
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Exercise XXV. 

WIRE MODELLING. 

Materials . — Piece of thin wire about twenty inches loAg (see T^oic F, 

P- 5)/ scissors; slate and pencil. 

Straighten out wire, if necessary, and measure total lefigth in 
inches. 

Make wire into small coil without twisting the enci*. ‘ 

Draw with rule on slate letter L, having longer arm two inches 
and shorter one incli. 

Cut off piece of Avire required to make letter L same size, 
straighten and bend at right angles. (In bending the 
wire, hold tightly between thumb and forefinger, and bend 
over thumb-nail.) 

Rule figure on slate similar to Fig. 2, each line being one inch 
long. 

Calculate length of wire required to make similar figure, cut 
off, straighten, and bend at proper points. 

Rule letter V on slate, each arm being two inches long. 

Cut off length of wire reciuired to make same letter, straighten 
and bend at middle point. (It will not be possible to 
make a very sharp bend at the angle, but the sides of the V 
should be kept straight.) 

L.iy the wire models over the drawings to see if they agree. 

(NV^'ith the remaining piece of wire the children might be 
allowed to make any other letter or object they pleased, 
first, however, drawing the figure on their slate.) 
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Exercise XXVI. 

WIRE MODEI.TJXC; — LETTERS. 

Materials. — Coil of thin iinre {or piece at least two feet%ng) ; ^cissors ; 
rule : piece of'ivhite paper to lay wire on. 

Cut off four pieces of wire each •six inches long, and stra^ighten 
out. 

Draw one piece between finger and thumb (of over *slate 
frame) to give it a curved form, and model it into shape 
of C with small loop at end. (Make it so as to lie flat 
on desk.) 

Estimate middle point of second piece; hold at estimated 
middle point and test with rule. 

Bend each half of this second piece into curve to form letter S. 

Find middle point of third piece as before, and bend at riglit 
angles there. 

Bend half of the third piece into curve to form P twisting end 
round straight piece to fasten it. 

Hold fourth piece at point, so that one part is twice as long 
as other, and test with rule ; bend sharply at right angles 
there. 

Bend longer portion of this fourth piece to form R ; then. con- 
vert to B. 
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Exercise XXVII. 

WIRE MODELLING — LEAVES. 

Matkriai.s . — Pieic of wire about thirty inches long; r9Lle ; scissors. 

Measure length of wire, and cut into lengtiii. nf six inches. 

Draw wire between finger and tfiumb, or over sJat*^ frrrtne, lo 
give it a curved form. 

Make one piece into a circle, as nearly as possible, fastening 
the ends by twisting them together. 

With two other j)ieces make the outline of leaves of same shape 
as in E.xercises XXII. and XXII I. ('i'his might first be 
attempted from memory, and then if necessary from ropy 
drawn on blackboard.) 

Attach small piece of wire to leaves to represent stalks.. 

Make fourth piece of wire into object chosen by children 
themselves. 



Manual Training Exercises, 


59 


Exercise XX7III. 

CLAY MODELLING — LEAVES. 

Materials. — %foistclay; modelling hoard ; damp sponge ; modelling tool. 
• (See Note H, p. 7.) 

Divide clay into two approximately equal pieces. 

Flatten out clay on board with fingers into approximate shape 
•(and siae) of one of the leaves of Exercise XX II I. 

Finish off shape of leaf by aid of modelling tool. 

Attach simple stalk, and mark in veins. 

Similarly model other leaf of Jixercise XXIII., or copy simple 
dried and mounted leaf show n. 

Note. — A further exercise to model the group of three simple leaflets of 
Kxercise XXIV. miglit follow the present one. 
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Exercise XXIX. 

PAPER MOUNTING — CHIEF POINTS OF COMPASS (PLATE U.). 

Ma phrials. — Large w/iiie paper square ; three differentlyKoloured gummed 
squares [to go well together^ one being light coloured Jor central square); 
rule; scissors; lead pencil ; damp sponge. 

Find middle point of each e3ge of large paper square by 
means of rule, and mark. ^ 

Rule faint pencil lines joining opposite marked points; also 
rule faintly the diagonals. 

Mount one gummed sejuare symmetrically, with corners on 
ruled diagonals of large square and sides parallel. 

Mount second gummed square symmetrically over first, but 
with corners on ruled middle lines of large square. 

Carefully fold third (light) coloured gummed square along 
middle lines to form four small squares. (One light- 
coloured square might therefore serve for four children.) 

Mount small light-coloured square symmetrically in centre 
of, and with sides parallel to, last mounted scpiarc. 

Rule lines on central square in direction of its diagonals, and 
also in direction of diagonals of first mounted sijuare; 
leaving space sufficient for printing in letters N, E, S, W. 
(Print also letters for intermediate points N.E., N.W.; S.E., 
S.\V., if children understand them.) 
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Exercise XXZ. 

DRAWING, PAPER-CUTTING AND MOUNTING. 

Ma rKRiAl-S. —l^arge ivhiU paper square ; three difftrently '‘coloureds gummed 
paper squares ; squared draiving paper ; lead pmcil ; scissors; damp 
sponge. 

Draw on squared drawing paper from dictation a sejuare with 
3! inches (14 squares) side. 

Draw lines joining middle points of sides of square thus drawn. 

Draw smaller square inside and with sides parallel to those 
of second. (The position of this third square might be 
left to the children themselves to determine ; or they might 
be told to make its corners at a distance of tliree squares 
from the corners of the second square.) 

Cut out largest square from the drawing, and, using it as a 
pattern, cut similar piece from one of coloured squares. 

From the large square first cut from the drawing, cut out next 
largest square, and use it as a pattern to cut similar piece 
from second coloured square. 

Repeat same steps with smallest square. 

Lay coloured squares so cut out over each other on white 
sejuare, so as to reproduce the pattern of the drawing. 

Mount the coloured squares in position. 
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SECOND SERIES. 




• Lisr OF APPARATUS AND MATERIALS. 

[Tliosc marked with * are the same as used for the First Series.] 

. * Large white paper square, 6" side. 

Sheets of white paper (or Icavcs^of ordinary exercise-book), 
8" X 6'> 

* Paper, strips, 12" long by V' wide. 

Plain white cards, 4}/' X 3". 

* Stiuared drawing paper (qliarter-inch squares), pieces 5 

^square. 

* Coloured ^various) paper squares, 4" side, gummed on back. 

(^Note Dy p, 4.) 

Poxes of crayons, with holders and stumps. {Note /, p. 68.) 

* Thin soft copper wire, No. 26 gauge. {N'ote J\ p. 5.) 

Short wide wooden laths, 5" x iJ". 

* Modelling clay. {Note Gjp. 6.) 

* Modelling board. 

* IMoilclling tool. {A"ote //, p. 7.) 

Karlhenware vessel with lid, for holding moist clay. 

Smooth .square wood blocks, for rolling clay, 3", by }_/' thick. 

^ Rule, 12" long (marked to quarter-inches). 

* Lead pencil. 

Scissors. {A^ote C, p. 4.) 

* Circular disc, 3" diameter, by preference of metal. 

* Sqaarc disc, 3" side, by j)reference of metal. 

* Series of variou.s-coloiired wools in bag. {Note p, 5.) 

* Teacher’s corresponding series of wool skeins. 

* Thin string, for cutting clay. 

Drawing pin.s. 

* Small sponges. 



NOTES ON THE APPARATUS AND MATERIALS, 
AND THEIR USE. 

The notes which follow the*list of apparatus and materials for 
use in the First Series of exercises should be consulted. 

(/) The boxes of crayons should contain sevcrnl (say six) 
difterent colours, so that the children may have an oppor- 
tunity of selecting various combinations accordinj^ to 
their tastes. 

The crayons may be had enclosed in wood like ordinary 
lead pencils, but this would involve considerable trouble 
in sharpening them. It is perhaps best, on the whole, 
to supply the crayons in short pieces, and to supply also 
a simple holder for the crayons in order that even very 
small pieces may be utilized. 

In using the crayons, they are first lightly rubbed over 
the space to be coloured so as to cover it fairly and 
evenly, and then the crayon powder is rubbed smoothly 
over the paper with a stump or rubber of leather or soft 
paper. A separate stump should be kept for each colour. 
A piece of tissue paper folded several times does very well 
for rubbing on the powder, but specially prepared paper 
stumps are to be preferred. (Messrs. Philip, Son; and 
Nephew, South Castle Street, Liverpool, supply cheap 
boxes of crayons, with a holder and stump for each 
colour.) • 

. The crayons should work free from gritty particles, and 
should be kept in a dry place. 
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Exercise I. 

LAYING AND FIXING LATHS. 

<1 

Materials . — Four short 7indc loooden laths ; piece of coloured gummed 
paper {half ordinary square) ; S' i ^sors. 

Test laths to see that all are of same dimensions. /Note 
breadth as well as length.) 

Lay laths to form square (Fig. i). (See that all angles^are 
right angles.) 

Lay again to form square (Fig. 2), with ends etjually projecting 
about J", without measurement. (When the latter opera- 
tion is correctly performed, the laths might be temporarily 
fastened together, so as to be taken up in the hand, as 
follows : — ) 

Fold coloured gummed paper into two squares, and cut one 
square into eight equal strips. 

Fasten one paper strip at each corner across the lath lying 
uppermost. 

Fasten second strip across first symmetrically. (This is done 
only for the appearance.) 

Cut more strips of gummed paper and fasten the laths on the 
reverse side, in the same manner as before. 
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Exercise II. 

PAPER CUTTING AND MOUNTING. 

t 

Materials. — Lat\^e white paper square; coloured giimm^i square; rule ; 
pencil; scissors; damp spou^'\ 

Fold coloured square accurately down middle Imc ('coloured 
side inwards) and crease well. {Sec Note D, /. 4.) 

Cut carefully with scissors along cicased line. {See No\c (7, 
p. 4.) 

Fold each half again lengthwise, crease, and cut. 

Fold each piece again lengthwise, crease, and cut so as to get 
eight equal strips. 

Find middle point of sides of white square and rule faint linei. 
joining opposite points. 

Mount two strips on opposite sides of, and j^arallel to, middle 
line, leaving space between strips about equal to width of 
one strip (see figure). 

Mount two other stri})s parallel, one on each side former, and 
at equal distance. 

Mount other four strips across in similar manner. 

Note nine cipial small squares. 
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Exercise III. 

CUrriNG PAPKR STRIPS TO SIZE. 

t 

Materials. —Puffer strip at least 12" lottg ; scissors ; ri^c ; lead pencil. 

Measure strip, and, if necessary, cut to make it exactly 12" long. 

Mark point one inch from end of strip, fold there aud'eut off 
piece one inch long. 

Fold down piece twice as long as last (by estimation) ; test it 
with rule, correct, and cut off. 

Lay end to end pieces i" and 2" long, and fold down piece 
3" long by estimation \ test, correct, and cut off. 

Calculate length of remaining portion of strip and test. 

F rom longest strip cut off piece half-inch long by measurement. 

Cut off another half-inch from strip by estimation. 

Cut off by estimation (judging by appearance of pieces already 
cut) pieces respectively i", 2", and li" long, and test 
them by the rule. 

Lay all the pieces in order of size, and state length of any one 
pointed out. (The length might be written in pencil on 
each ijiece, instead of merely requiring them to state the 
length of a piece when pointed out.) 
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Exercise IV. 

PAPER CUrriNG AND MOUNTING. 

€ 

^Materials. — Lari^e ivhitc paper square ; coloured ^ummeA square ch'cular 
metal disc ; scissors ; rule; lead pencil ; d imp spoui^c. 

Draw outline circle (by tracing ^)iind disc) on back of g«mmed 
square. (See that sharp point of pencil is kept close to 
edge of disc.) 

Carefully cut out the outlined circle. 

Cut two narrow strips (about wide) from sides of coloured 
paper left from previous cutting. 

Fold circle along one diameter, crease, and cut. (Note equality 
of semicircles.) 

h'old each semicircle into two equal parts (quadrants), crease, 
and cut. 

Rule lines parallel to sides of large paper square at distance of 
i" (by measurement). 

Rule faintly diagonals of inner square. 

Mount the two narrow coloured strips along the diagonals, 
crossing at their centres. 

First lay, and then mount, each coloured quadrant, touching 
sides of ruled square, and with point on middle line of 
coloured strip (Fig. i). 

Note. — A variation of this exercise is si\qj;ested in Fig. 2, where the 
oudined circle is folded and cut into eight etjuaJ sectors, and these 
are mounted symmetrically along diagonals and middle lines of square. 
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Exercise 7. 

FOLDING AND TEARING PAPER TO SIZE. 

Large white paper square ; rule; lead pencil ; scissors. 

Measure paper square, and state size. 

Mark points on opposite edges of square at distance of* i" from 
corners, and then fold down strip i" wide. 

Crease strip well, and tear off neatly. 

Mark points i" from one end of strip, fold down there (thus 
forming square inch), crease, and tear. 

Measure all sides of square inch, and write words ‘‘scpuirc 
inch on it. 

Fold remaining portion of same strip, without measurement, to 
form another estimated square inch; crease, tear, and 
compare with first. 

Fold remainder of strip into square inches. 

Mark points on opposite edges of original paper distant 2" from 
corners ; fold down strip 2" wide, crease, and tear. 

Mark points 2" from one end of strip ; fold down there (form- 
ing piece two inches square), crease, an 1 tear. 

Compare latter square with square inch previously torn, and 
fold to show that it contains four square inches. 

Fold without measurement, on same strip, another piece 2" 
square ; tear and test. 

From remainder of large square, cut (or tear), without folding 
or measurement, pieces i" and 2" square respectively, and 
compare with those previously made. 
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Exercise VI. 

COLOUR SORTING. 

t 

Ma I'KRIALS. — 3cric5 of coioiircd wools m Img ; large white sqvare to lay 
wooJsjon, [Teacher' s corresponding series of wool skeins.\ (See Note E, 

P. 5.) 

Children select coloured wool to match colour of skein shown 
•by teacher. 

Select best red, orange, yellow, green, and blue, and lay in that 
order. 

Lay bright blue in middle of paper, then lighter and lighter 
tints, grading into white. 

On other side lay darker shades of blue, grading to black. 

Lay red and yellow at distance apart, and lay several inter- 
mediate tints in order. 

I.ay scries similarly between green and yellow, or green and 
blue. 

Lay together, or twist together loosely, pairs of colours which 
form pleasing combination. 


Note. — T his lesson should be repeated several times at intervals. 
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Exercise VII. 

nRAWING AND COLOURING 

Sheet of squared paper ; ruler ; lead pencil^; crayons {vjifJi 
holders and stumps). (Sec Note 1, 68.) 

Rule lines at equal distance (say one small square) fi*om each 
edge of square sheet, to form a border. 

Rule fliintly smaller square, parallel to border lines, say two 
squares distant. (Let children as far as possible rule these 
lines from verbal instructions, rather than from cofiy.) 

Rule faintly diagonal square from points opposite middle 
points of sides of last square, and one square distant. 

Rule faintly small oblong, say seven stjuares by three squares, 
symmetrically within last-ruled square. (See figure.) 

Colour the two squares with two crayons (choosing colours 
which harmonize), and rubbing colour evenly with stumps. 

Leave the oblong space uncoloured. 

Rule strongly in pencil the lines bordering the colours. 

Let each child write his name in the central uncolourcd 
space. 

[If there is time, a strip one square mdc (shown by dotted 
lines in figure), outside the first drawn sijuare, niight be 
shaded with black-lead pencil.] 

Note. — T his exercise might be repeated on .a plain white paper square, 
the children outlining the two squares to be coloured by means of the 
model metal squares. 
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Exercise VIII. 

DRAWINC AND COLOURING. 

MAir:Ki.\LS. — St] II a red paper : ruler ; lead pencil : irayoiis {with holders 
and stumps). 

Kiilc border lines one square distant from edges of paper. 

Rule faintly inner square parallel to border lines, and two small 
squares distant. 

Count number of small squares along one side of ruled square, 
and mark points enclosing the three central small squares 
on each of the four sides. 

Rule fiiintly lines joining opposite marked points, to form a 
broad cross. 

Mark points on sides of ruled square distant two small squares 
from each corner, and rule faintly lines joining opposite 
points to form diagonal cross. 

Colour fir.-^t cross with crayon rubbed evenly with stump. 

Colour diagonal cross with crayon of different colour, but 
harmonizing with the first. 

Rule strongly the lines bordering the colours. 

Noth. — S everal iiUere.sling cxeici.ses may be arranged, in which the Union 
Jack and vaiiuiis other Hags may be drawn and coloured. 
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Exercise IX. 

FOLDING AND TFAKING PAPER SQUARES. 

MA rERrAi.s.~/V//<^r 8" x 6"; rule ; lead pcthil. 

Estimate length of sides of paper, then measure. (Hic children 
might first write down their estimate before measuting.) 

Measure, fold, and tear a strip one incli wide off one of longer 
edges. * * 

Measure remaining pa pc’", and state size, viz. 8" x 5". 

Fold paper carefully along line A 1), bringing point 13 to edge 
of paper at C, and making side A 13 coincide with A C 
(Fig. i). Crease to keep it folded there. 

Fold down remaining piece along line C D ; crease and tear. 

Measure sides of piece A B D C to prove that it is a square. 

Fold down and tear off square in similar manner from piece 
C D F E ; then again from remaining piece another 
square, and so on, to get four squares. (Note if children 
have observed that piece then remaining is also a square.) 

Measure sides o^ each square, and write dimensions on each 
side, “ 5 inch square,” etc. 

Straighten out squares, and lay together to form original piece. 

Lay squares symmetrically one on another (Fig. 2). 
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Fig. 1. 


F • 

D 

B 





86 


Mamial Training Exercises, 


Exercise X. 

DRAWING AND COLOURING. 

Materials . — Large white paper square ; ruler; lead i>cncil ; model 
circular disc and square ; crayon^. 

(First note that diameter of cirpular disc is equal to \yidth of 
model square.) 

Lay metal square symmetrically in centre of and with. sides 
parallel to paper square ; and draw the outline. 

Lay circular disc symmetrically inside drawn siiuare, and draw 
its outline. 

Rule faintly the diagonals of the drawn square, and note that 
they cross in the centre of the circle. (All the lines in this 
exercise should be drawn very accurately.) 

Lay circle across one side of square, so as to touch other two 
sides of square and central point, and draw the semicircle 
(see figure). 

Draw semicircle in same manner on each of the other three 
sides of the square. 

Colour with crayons of three colours : viz. the curved arms of 
cross with one colour, the rest of the circle with a 
second, and the remaining portions of ruled square witJi 
a third. 

Rule strongly the lines bordering the colours. 
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Ezeicise XL 

WIRE MODEI.HNG. 

Materials. — Ttiin unre\%** lon^ [or coil of loire from luliitiv to cut len^i^hs ) ; 
scissors; rule ; squared paper ; pencil, (Sec Note 1^’, p. 5 .) 

Draw on squared paper, from ^dictation, letter K (V/ig, i), 
extending over same number of squares as shown. 

Measure (or calculate) length of wire required to jnake similar 
figure ; and cut off that length from piece siipiilied. 

Bend wire at proper points as sharply as possible at right 
angles. (Note the double piece in the centre.) 

Lay bent wire on drawing to test correctness. 

Draw on the squared paper the form shown in Fig. 2 to 
dimensions given. 

Measure and cut off length of wire required to form similar 
figure. 

Bend wire at proper points at right angles. 

Slightly open out angles to make them like those in the draw- 
ing. (Lay the wire as first bent on the drawing, hold down 
each part in succession on the drawn line while the next 
succeeding part is moved to its proper position.) 

Lay the wire on the drawing to test correctness. (If it is 
desired to fix either figure in position, little narrow 
strips of gummed paper may be stuck over two or three of 
the arms.) 
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Exercise XII. 

WIRE MODET.LING. 

Materials. — IV^ire 17" long {or coil from ^vhkh io cut tcnglhs) ; scissors ; 
rule ; squared paper ; pe/u . 

Draw (with ruler) on squared , paper a sipiare with 2." inches 
(ten small squares) side. 

Draw also a triangle (equilateral), first ruling li;ae eight.ismall 
squares long, and joining each end of this line with point 
opposite middle of line and seven squares distant. 

Calculate length of wire required for square similar to drawing, 
allow halt-inch over, and cut off length from coil. 

licnd aside the extra half-inch (to be used for holding or 
fastening) ; estimate middle point of remaining piece ; test, 
correct, and bend sharply there at right angles. 

Estimate middle point of each half, test, correct, and bend 
sharply there at right angles to complete square. 

Hold square by extra piece for inspection (or bend latter ])iccc 
outwards, so as to enable square to stand upright alone). 

Calculate length of wire required for triangle similar to drawing, 
allow half-inch over, and cut piece to proper length. 

Bend aside extra half-inch ; estimate points at which wire must 
be bent ; test, correct, and bend to form triangle. 

Comi)are wire models with drawings. 
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Exercise XIII. 

PAPKR CUTTING AND MOUNTING (PLATE III.). 

Materials. — Lars^c 7vhite paper square ; coloured i^ummed paper square 
[each pair of children having different colours 7^h?^h har/nonh') ; ruler : 
pencil ; scissors ; damp sponge. 

Fold square accurately along iniddle line, bringing opposite 
edges together, and crease. 

Open out square and cut carefully along middle line. (The 
ruling and cutting must be very carefully done to get a 
good result.) 

Change one piece with neighbour for piece of another colour. 

Double each piece to get from it two small squares (see 
figure) ; then each square to get two equal oblongs. 

Rule one diagonal on each oblong (taking care to rule same 
one in each case), and cut carefully along ruled line. 

Mount the triangles (of the two colours alternately) with their 
sharp angles meeting in centre of large paper square 
(Plate iii. Fig. i). 
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Exercise XIV. 


CLAY MODELLING. 

Materials — Moist clay [cuotii^h to form ball about 2 " diamiter) ; mcdcllitt^ 
board ; small square xvoodcn block ; damp spow^c, (S(?c Note G, ’p. 6.) 


Roll clay on board, and with botfn hands, to form sphere*. 

Roll clay sphere on board with block to form short cylinder 
with flat ends, and set upright on one end. 

Roll cylinder to form pointcr-like rod tapering to blunt point 
at one end. 

Roll out again to uniformly thick rod, flatten and mould into 
shape of figure 6. 
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Exercise XV. 

CLAY MODELLING. 

f 

Mai kuials. — Moist clay ; hoard: modem hj tofii ; damf^syonye. 

(See Note II, p. 7.) * 


Roll day into cylinder; cut cylifider into three equal pieces. 
Roll each piece into form of sphere ; compare sizes of s[)hercs. 
Model one piece into shape of solid hemisphere (like 'half- 
orange). 

Model second piece into hemispherical cup. 

Children model third into any form they please. 
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Exercise XVI. 

CI.\Y MODEI.MNG. 

Matkriai.s. — MoUt clay; modctthvj^ board ; model Imc' tod ; damp sponye, 
U'-SS possible^ acorn as a,''-fels.\ 

Divide ( lay into two equal-sized pieces, and roll each into 
sphere. 

^lodel one piece into shape of egg. (Examine egg to note 
how its sliapc differs from that of sphere.) 

Make other piece into shape of cup to fit larger end of egg. 

Place egg in cup and .slightly alter its form to represent an 
acorn (copying from actual specimen or from drawing). 

Mark outside of cup (!)y pressing end of modelling tool into 
it) to represent rough surface of acorn-cup. 
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Exerciso XVII. 

DRAWING PAPER- CUTl'ING. 

Materials . — Large white paper square; model circle : mo lei squau ; rule, 
lead pencil; scissors. 

Rule two lines joining middle * points of opposite sWes of 
paper square. 

Lay model circle symmetrically in centre of large' square and 
faintly trace its outline. 

Lay model square symmetrically, with corners on ruled lines, 
and trace its outline. (Note that, if circle previously laid 
correctly, sides of square should just touch it; if not 
correct, lay again inside square and trace outline strongly.) 

Lay model circle symmetrically over each edge of square in 
succession, touching outline of circle previously drawn, 
and trace the four semicircles. 

Cut carefully from edges of paper square along curved lines 
to meet sides of inner square (as dotted in figure). 

Fold and crease the corner pieces along sides of inner square, 
and fold down over each other. 

Fold down semicircles (as far as they are cut) in opposite 
direction to corner pieces (J,e, on to the other side of the 
large square). 
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Exercise XVIII. 

DRAWING AND COLOURING. 

a 

Materials . — Large white paper square ; model circle ; rule ; Icapptual ; 
crayons {with holders and stumps). 

Rule faintly the diagonals of the.jsquare. , 

Rule faintly border lines at equal distances (about from 
each edge of square, without measurement. ^ 

Rule faintly other lines parallel to last, and about distant 
from each edge of square. 

Lay model circle symmetrically in centre of square and trace 
outline. 

Lay model circle symmetrically to form nearly a semicircle on 
each side of outer ruled square, and nearly but not quite 
touching inner circle. 

Mark points on sides of inner square, at equal distances 
(about ^") from corners, and lay model circle so as to 
trace arc joining pairs of points on same side (as in 
figure). 

Draw one diagonal of small corner squares. 

As a reward for careful drawing the children might be allowed, 
(in another lesson, if necessary), to colour the pattern with 
crayons of two different colours. 
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Exercise XIZ. 

PAPER CUTTING AND MOUNTING (PLATE HI.). 

t 

Materials. — Lar^e white paper square; two ffumvied^paper sqiasis’cf 
different colours ; model circle; pencil; sciisors ; damp spong . 

Carefully trace outline of model circle on the back of thf. darker 
coloured square, and cut out. 

At the back of the other coloured square, mark points on 
sides at equal distances (about from each corner. 

Lay model circle and trace arcs joining pairs of points on 
each side of square (as in last exercise). 

Carefully cut out the curved pieces so marked. 

From corners of first coloured square, cut off equal-sized 
corner pieces (as marked in last exercise). 

Lay paper circle symmetrically (by estimation) in centre of 
large white square \ lay the cross symmetrically over circle 
diagonally in square ; and lay semicircles and corner 
pieces, so as to form altogether a pattern similar to that 
drawn and coloured in last exercise. 

Mount the pieces in this position (Plate iii. Fig. 2). 
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Exercise XX. 

ENVELOPE FOLDING. 

Materials. — Squared paper ; pencil ; ruler; scissors. [Envelope opetied 
out as pattern. '\ < 

J 

( The teacher should show the class an envelope opened oju, — note 
the fuunber and relative sizes of its various parts^ e.g. flaps 
fold to just beyond middle point of face, etc.) 

Mark a point four squares from top of squared paper, and five 
squares from left side; and from point rule along the 
horizontal line a line nine squares long. 

Rule corresponding line six squares lower down, and join ends 
of two lines to form rectangle. 

Calculate approximately the size of flaps required to fold over 
rectangle rather more than half-way. 

Mark points opposite middle points of ends and five squares 
distant, and rule lines to corners of rectangle (Fig. i). 

Mark points opposite middle points of long sides, upper one 
four squares distant, lower one three squares and a half 
distant, and rule faint lines to corners of rectangle (dotted 
lines in Fig. i). The advantage of having broad ends to 
the side flaps might be shown on the pattern envelope, 
and the ends in the drawing be made two squares wide 
(Fig. i). 

Cut out the form with scissors. 

Fold carefully along the lines to form envelope. 

Fold small strip of paper, and enclose in envelope. 

Note. — It would be well to repeat this exercise, leaving the children as 
much as possible to themselves, or giving them the envelope made on 
the previous occasion ; and when they have ruled the lines, let them 
modify them as shown in Fig. 2. 
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Exercise XXI. 

ENVELOPE MAKING. 

• 

Materials. — Lar^e white paper square ; pencit ; rule ;* scissors. [Ghlon^ 
paper envelope (Fig. i) opening at one end as paiteni^ or sket0. of same 
on blackboard ; ^um and brush. 

{The teacher should shoiu pattern etivelope opened out^ and note 
number^ shape, and relative sizes of flaps, ctc^ . 

Rule line faintly down middle of square. 

Fold parts on each side of middle line so as to slightly overlap 
each other on middle line, and crease down. 

Fold down top and bottom sides of square to form small bottom 
flap and larger top flap, and crease. 

Cut out corner pieces (Fig. 2), and fold down flaps to make 
envelope or bag. (Note that the edges of the flaps are 
somewhat in each other’s way.) 

Rule line from middle point of top edge of upper flap to middle 
points of sides, and cut off corner pieces. 

Rule lines (as dotted in figure), bevelling off edges, and cut 
along line with scissors. 

Fold envelope again. 

Gum down those which are well made. 
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Exercise XXII. 

CLAY MODELLING. 

Materials. — Mohiclay; moddlin;^ board ; modelling tool ; smaW 
stjuare wooden block ; damp sponge. 

{Set up drawing tnode/s, or else make a sketch on the board oj the 
objects to be modelled,) 

Divide clay into two equal-sized pieces. 

Model one piece into square slab (about 2" in tlie side), work- 
ing it with wooden block and tool, and being careful to 
make the angles sharp. 

Roll other piece into cylinder about 2" long. 

Set cylinder upright on centre of slab. 

Cut off about one quarter of cylinder, and roll the piece to 
form a sphere. 

Roll out the cylinder to about the same height as before. 

Mount the cylinder on the square, and the sphere on the 
cylinder. 

The sides of the cylinder might be fluted with vertical parallel 
grooves by means of the tool. 
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Ezerciso XXIII. 

CLAY MODELLING. 

I 

Materials . — Moist clay ; modelling board ; ^nitare wooden block 
modelling tool ; damp sponge. 


(Set in front of class a large vase^ or bottle with straight sides, as 
the object to be modelled,) 

Roll out the clay to form a short cylinder with flat ends, and 
set it upright on the wooden block. 

Model cylinder to shape of bottle or vase shown. 
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Exercise XXIV. 

DRAWING AND COLOURING. 

• . . 

Materials. — P/a/n ivhite card 3"); rule • tcncit ; crayojts iwih 

holders ami stumps. 

Rule lines at distance of quarteiF-inch from each edge pf card. 

Rule faint lines inside first, and at distance of half-inch from 
them, so as to make an oblong having sides*3" by i-J." 

Divide sides of oblong by points at distance of apart. 

Draw lines faintly, either as in Fig. i or Fig. 2. 

Colour with crayons of two colours, to form pattern. (The 
crayons will not “ take ” very well on the comparatively 
smooth surface of the card, but it is well that the children 
should find this out by actual experience.) 

Rule in strongly the lines bordering the colours. 

Each card should have the child’s name written on it, and be 
kept for the next exercise. 
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Exercise XE7. 

ENVELOPE MAKING. 

MA'i'KRiAr.s . — Piece of paper S" x 6" {fL leaf of an ordinary exeicise-hook 
be used) ; card front lastycxercise ; scissors ; ruler ; pcucil. 

Lny card symmetrically in middle of paper to indicate >\here 
to fold latter to make an envelope to hold‘the card. 

Rule lines parallel to and nearly touching edges of card. 

Fold paper along those lines, and crease well. 

[The rest of the exercise should be left almost entirely to the 
children themselves, to work out independently — suggest- 
ing to them, if necessary, to slope the edges of the flaps as 
in a previous exercise. 

It will be observed that the side flaps in this case are 
not large enough to meet and overlap each other, as 
in the envelope previously made ; the top and bottom 
flaps may therefore be made longer in proportion. 

Well-shaped and folded envelopes might be gummed and 
fastened, the card enclosed, and the name of the child 
and the date written on the bark.] 
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Exercise ZXVI. 

WIRE MODELLING. 

( 

Materials. — Wire^ about 12'* long; rule; white paper square. 

Measure length of wire, after straightening it out. 

Draw wire several times betweeli fingers (or over edge of slate 
frame) to give it a curved form. 

Twist the two ends of the wire together (using as little wire as 
possible for the twist). 

Form tlie wire into as accurate a circle as possible, making it 
to lie flat on the desk. (A piece of white paper might be 
given to lay the wire on so that the shape may be better 
seen.) 

Measure various diameters of the circle. 

Press two opposite points of the circle together to meet and 
twist wire once there, — then form each part into a small 
circle, and make the figure so as to lie flat (Fig. 2). 

Untwist the wire again (or use fresh piece), and model it into 
shape of leaf (according to cojiy on blackboard). 
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Exercise XXVII. 

DRAWING AND WIRE MODELLING, 

f 

Materials. — Wire about long ; rule; pencil; sqharcdpafer. .■ 

Draw in middle of squared paper a rectangle fourteen squares 
long by eight wide. , 

Mark points opposite middle point of long sides of rectangle 
and four squares distant. ‘ 

Join these points to corners of rectangle to form hexngcnal 
figure. 

Measure sides of hexagon to prove that all are practically 
equal, and calculate the total length of wire required to 
form a similar figure. 

Straighten out the wire, measure it, and bend aside the small 
piece not required for figure: or, better still, bend g. 
small extra piece at each end. 

Estimate lengths of wire for each side of hexagon in suc- 
cession, test, correct, and bend at approximately correct 
angle at those points. 

Twist the ends of the wire together and make the angles equal 
to those of drawing. 

Lay the figure formed in wire over the drawing to te^ its 
accuracy. 
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Exercise ZXVIIL 

DRAWING AND CUTTING LETTERS. 

Materials. — Squared paper; ruler; pencil; scissors; coloured gummed 
paper square ; damp sponge. • • 

(The teacher should first draw on the blackboard the plain 
capitals f, T, N.) * • 

Draw on squared paper the capital letter B, seven ^squares long, 
one square wide. 

Draw next a capital T, with the top bar five squares long and 
one wide ; and with a total height of seven squares. 

Draw capital N by first drawing two Ts equal in height to the 
other letters, parallel to each other, and with three clear 
squares between. Draw the diagonal lines from the end 
of one upright to a point two squares from the end of the 
other upright (see figure). » 

Cut out the outlined letters carefully with scissors. 

Moisten each letter (in the above order) and fasten on gummed 
back of coloured square. 

Cut out the letters as fastened on the coloured square. (If, 
as is probable, the N is fastened on so that when cut out 
it appears, as seen from the coloured side, as M, the plain 
side must be moistened and stuck down, and the letter 
again cut out.) 

Lay the letters to form a word. 
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Exercise XZIX. 

DESCRIIilNG CIRCLES WITH STRINGS. 

MATERIA1.S. — Large 7vhiie paper square ; pencil : modelling board {clcaijp ; 
drawing pin ; two pieces of strings one 6 ”, ulher 5 " ; rule, * 

Rule faint lines joining middle points of opposite edges of square. 

Place drawing pin through paper at intersection of lines and 
press firmly into the board. , , 

Make loops at ends of longer piece of string (or tie the two 
ends together), put one loop over drawing pin, and with 
point of pencil in other loop describe a circle (about 
2y diameter). 

Make looi^s at the ends of the other piece of string, and 
describe a circle (about diameter). 

Place drawing pin successively at quarter points (where the 
ruled lines cut the outer circle) and with the longer string,^ 
as used for drawing that circle, mark (as if about to 
describe an arc) points on the circumference of the circle. 

From the tw’clve points marked rule short lines pointing 
towards centre of circles. 

Print in figures, marking hours of clock. 
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Ezerciee ZXX. 

DESIGNING AND COLOURING (PLATE IV.). 

Materials. — Zar^c white paper square; rule; pmcil ; crayonss luiTU 
holders and stumps. 

Rule lines parallel to sides of square and distant one inch. 
(The measurement and ruling must be accurately done to 
produce a satisfactory result.) • • 

Divide the sides of the inner square (formed by the lines just 
drawn) into half-inches. 

Rule lines joining opposite points so as to divide space into 
a number of small squares. (I^et the children count the 
number, and note eight rows with eight in each row.) 

Let the children colour the squares with crayons of two or 
three colours to make a definite pattern. (Several ^ 
previously prepared patterns, as in Plate iv., might be^" 
shown to them first, and the principle of repetition pointed 
out. The children should then be left without any copy 
to produce their own patterns.) 

Rule strongly the lines forming the squares. 


THE END. 


l>KlNTEO WILLIAM CLOWES AND SON.., LIMITED, LONDON AND llECCLES 



THIRD SERIES. 




LIST OF APPARATUS AND MATERIALS. 

[Those marked with * are the same as used in an earlier series.] 

yCartrjiJge drawing pafer, pieces about 1 1" x 7". {Note /, 
P- 130-3 

* Large white paper squares, 6" side. 

* Squared drawing paper (J" squares), pieces 5" square. 

^ ♦ Coloured (various) paper squares* 4" side ; gummed on back. 
•* D, Part 1 . p. 4.) 

* Rule la'^long, marked in eighths. 

Small fiet square, with angles 60° and 30°. 

* I.ead pencil. 

* Schsors. (No/e C, Part I. p. 4.) 

* Series of various coloured ivools in bag. (A^o/e E, Part 1 . 

P- S-) 

* Teacher's corresponding series of wool skeins. 

* Box of crayons, with holders and stumps. (No/e /, Part I. 

p. 68.) 

* Modelling clay. (No/e G, Fnrt I. p. 6.) 

* Earthenware vessel with lid, for holding moist clay. 
/'•Modelling board. 

* Modelling tool. (No/e If, Part 1 . p. 7.) 

* Small square wood blocks, for working clay, 3" side by ^ 

thick. 

Small sponge. 

* Circular disc, 3" side, by preference of metal. (Compasses 

• with pencil leg may be used instead.) ^ 

Iron wire, pieces i foot long. (No/e K, p. 130.) 

Small flat pliers. (No/e Z, p. 130.) 

* Drawing pins. 

* Thin string. 

* Pins. 



NOTES ON THE APPARATUS AND MATERIALS, • 
AND THEIR USE. 

( 

Notes on some of the materials which have been used in the 
First and Second Series of exercises will be found in 
Part I., and should be consulted.' 

• ♦ 

(/) Cartridge drawing paper . — Ordinary drawing paper will 
do, but it should be stout enough for making simple 
paper models. For spme exercises, pieces half the size 
given in the preceding list are required, but the larger 
pieces are readily folded and torn or cut in two with a 
paper-knife. 

(A!') Iron wire . — This should 6e about No. i8 in thickness, 
and cut into pieces i foot long. It m,ay be had in 
bundles containing about two hundred such pieces. It 
need scarcely be said that it should be kept in a dry 
place to prevent it from getting rusty. 

(Z) Small flat pliers . — These are for use in bending and 
breaking the iron wire, and should not be too large for 
the children to hold and use comfortably. 

To bend the wire, it should be held in the pliers with 
the point at which it is to be bent close to one edge pi 
the pliers; the bending should then be done by thei 
pressure of the forefinger or thumb as close to the pliers 
as possible, as in the accompanying figures. 
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The wire can also be straightened by means of the 
pliers, if necessary. 

In order to break the wire at any point, it should be 
held firmly with the piers close to the point, and then 
bent backwards and forwards several times. 
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Exercise I. 

DRAWING WITH SET SQUARE, AND CUTTING. 

«.• 

Materials. — Cartridge paper ijialf-sheet) ; ruk ; set square ; lead pencil ; 

scissors. 

Rule line 4" long near shorter edge of paper. 

Draw perpendicular 4" long at each end of line, by help of 
set square. (To do this, hold ruler firmly against line, 
place proper edge of set square against ruler (Fig. i), 
and slide it along to proper point; then remove ruler, 
meanwhile holding set square firmly in position.) 

Join ends of perpendiculars by a line, and measure its length. 

Cut out square with scissors. 

Let children then by themselves construct another (smaller) 
square on remainder of paper, and cut out. 0 

[If there is time, rule diagonals of the larger square, cut it^ 
up into four triangles, and lay these together (as shown 
in Fig. 3) to form two complete squares, noting the right 
angles and half right angles.] 
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Exercise II.. 

DRAWING WITH S^T SQUARE, AND CUTTING. 

Materials.— paper {half-sheet ) ; rale ; set square ; lead pencM ; 

scissors. 

Draw square of 4" side, as in last exercise. 

Find by measurement middle points of sides, a^d join pppo- 
site points. 

Find by measurement middle point of each side of the four 
small squares. 

Rule lines joining marked points, as in figure. (Draw figure 
on blackboard.) 

Thicken lines of cross (see figure). 

Cut out cross along the thickened lines. 

i . 
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Ezeroise III. 

DRAWING WITH SET SQUARE, AND CUTTING. 

Materials . — Cartridge paper {Jiaif-sheet) ; set square ; rule; leaUpemil; 

scissors^ 

Rule line 4" long near one edge’of paper. 

Use set square to draw line at angle of 60® from, each ep,d of 
first line, forming a triangle (Fig. i). 

Cut out triangle, and measure sides to prove equilateral. 

Children then by themselves construct and cut out similar 
triangle with sides 3", and another with sides 2". 

Compare the three triangles with each other, to show all angles 
equal (Fig. 2). 

[A triangle might also be constructed, using the other angle 
of the set square (/>. 30®), to show that it will not be 
equilateral.] 
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Exercise IV. 

DRAWING AND PAPER MODELLING. 

\ 

Materials . — Cartridge paper \Jialf~sheet) ; rule ; le^ pencil; Pel squdre ; 

sensors, ^ 

Rule line 6" long near one long edge of paper (or 'mark dis- 
tance on edge itself, if straight). 

Construct an equilateral triangle on this line by means of set 
square, as in last exercise. 

Cut out the triangle. 

Measure length of each side of triangle, and mark middle 
points of sides. 

Rule lines joining middle points (Fig. i). 

Measure lines last drawn, to show new figure is also equilateral 
triangle. ^ 

Note the four similar and equal triangles. 

Fold large triangle accurately along pencil lines, oend over 
each outer triangle on to central one, and crease care- 
fully. (This will test accuracy of drawing and folding.) 

Place three outer triangles to meet in point forming a regular 
tetrahedron (Fig. 2 ) 
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Ezeroise V. 

COtpUR SORTINa 

Materials. — Set of coloured loooh in bag; large white paper square to lay 
wools on* [ Teacher^ s corresponding series of wool skeins. ] 

Children select piece of same' colour and shade as specimen 
skein shown ; repeat with several different polours. 

Select particular colour asked for ; e.g. blue, bright red, light 
green, etc. 

Select lighter or darker shades of same colour as skein shown. 

Lay several shades of one colour in graduated series. 

Select shades intermediate between two shown. 

Select, and twist loosely together, two colours forming pleasing 
combination; then two colours which do not go well 
together. , 

[Repeat the exercise sevdital times at intervals if found 
necessary.] 




142 


Manual Training Exercises. 


Exercise VI. 

DRAWING ^ND COLOURING. 

« 

Materials .— ivhiie paper square ; rule; set square; lead^pencih 

crayons. 

Measure size of paper square wifh rule. 

Draw line 4" long, about i" distant from one edge of paper, 
and leaving same space at each end. 

On line drawn construct a square, as in Exercise I. 

Mark points on each side of drawn square distant i" from 
corner. 

Join marked points (as in figure) by faint lines to form a cross, 
letting one arm appear to lie over other. 

Colour two arms of cross with different coloured crayons. 
Thicken lines bordering coloured portions. 
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Zzercise VII. 

CLAY MODELLING. 


Materials. — Moist clay ; modelling hoard; siuedl square wooden block ; 
damp sponge ; thin string {or ivire) for cutting clay. 

Make piece of clay into cube, by striking it with small wooden 
block, and against surface of modelling board. 

Convert clay cube into a sphere by first flattening the corners 
against the board, and then rolling it between the block 
and board or in the hands. 

Cut clay sphere into six approximately equal parts, and roll 
each piece to form a ball. (Compare the sizes of the six 
balls.) 

• 

Note. — If the clay gets dry while working, the hands may be occasionally 
moistened with the damp sponge, but not so as to make the clay sticky 
The quantity of clay given to each child should not be too small. (See 
Note G, Part I. p. 6.) 
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Exercise VIII. 

CLAY MODEI4.ING. 

ATaterAls. — Moist clay (large^stzed piece); modelling board; modelling 
tool; damp sponge. [Orange and lemon, or models of same.l 

Divide clay into two nearly equal portions, and roll each into 
sphere. • 

Model one piece into form of orange, after examination of 
form of fruit. (Note departure from true sphere, etc.) 

Model second piece into form of lemon, after examination of 
fruit; noting how it differs from true sphere and from 
orange. 

Imitate roughness of fruits 1)y slightly indenting clay with point 
of modelling tool. 


Exercise IZ. 

CLAY MODELLING. 

MateMals and steps same as in last Exercise, using apple and 
pear {or models) instead of orange and lemon. 
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Exercise X. 

CUTTING PAPER AND MOUNTING. 

f 

Materials . — Coloured gummed paper square; large while paper »squar&; 
lead pencil; ruler ; scissors; damp sponge. 

Fold coloured square twice at fight angles (coloured* side in- 
wards), to make four smaller squares. 

Crease, open out, and cut carefully along crease-lines. 

Fold each small square into four, crease, and cut. 

Select nine well-cut squares for mounting. 

Rule diagonals faintly on white paper square. 

Mount one small coloured square symmetrically in centre of 
white square, with its angles on the diagonals. (A piece 
of paper might be supplied to the children to lay over the 
coloured squares while pressing them down in mounting.) 

Mount four small squares on each side of first, along one 
diagonal, each square overlapping to middle of preceding 
one. 

Rule parallel lines nearly touching comers of small squares. 

[Let children lay the remaining squares symmetrically accord- 
ing to their own design, e,g, as shown by dotted lines in 
figure, ^nd mount approved designs.] 
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Exercise XL 

DESIGNING AND MOUNTING (PLATE I.). 

Materials . — Coloured gummed paper square (each pair of childreh having 
colours that go well together) ; large white paper square; scissors; damp 
sponge. 

Fold coloured square twice at right angles ; crease, open out, 
and cut carefully into four smaller squares. 

Change two small squares with neighbour for two of another 
colour. 

Fold each of four squares carefully along one diagonal ; crease, 
open out, and cut carefully into two triangles. 

Children lay the eight triangles on white square to form their 
own design. 

[The children should first be left to form designs for thcpi- 
selves ; but if there is any difficulty in getting them to do ‘ 
this, show them several designs previously prepared (see 
Plate I.) from similar pieces; let them note the symme- 
trical arrangement of the parts, and then lay away the 
patterns and leave the children again to themselves.] 
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Exercise ZII. 

DESIGNING AND MOUNTING (PLATE II.). 

• 

Materials. — Coloured gummed paper square {each pair of children having 
colours that go Tvell together) ; large white paper square ; scissors ; damp 
spon^, ’ , 

Fold coloured square into four smaller squares ; crease, open 
out, and cut. 

Change two squares with neighbour for two of another colour. 

Fold each square again into four smaller squares, and cut, to 
get sixteen squares in all 

Children lay pattern of their own design on white paper square, 
with from ten to sixteen pieces of two colours. 

Mount approved designs on white paper square (faintly ruling 

• diagonals or middle lines, if necessary, to help in the 
mounting). 

[The children should be again left as much as possible to 
themselves, and not shown previously prepared patterns 
until they have first tried without such aid. And even 
when the patterns have been shown, they should be again 
laid aside, and the children encouraged to reproduce them 
•from memory. Examples of patterns formed from such 
pieces are shown on Plate II.l 
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Exercise XIII. 

WIR^. MODELLING. 

r. 

Materials. — Stout iron wire, about 12" long; rule ; flat pliers ; lecui 
peticil; white paper square, (See Notes K, L, p. 130.) 

• o 

Rule lines on paper, making right angle, obtuse angle, and 
acute angle respectively. • o 

Measure piece of wire 2" long, hold close to that point with 
pliers, and break wire by bending it backwards and for- 
wards several times. 

Break remainder of wire into pieces 2" long in same manner. 

liold one small piece of wire at middle point by pliers, and 
bend there to form right angle. Lay bent wire over 
drawing on paper, to test accuracy. 

Bend second piece of wire to form obtuse angle, and third 
piece to form acute angle, equal in each case to angles 
previously drawn. Lay bent wires over drawing, to test. 

Bend remaining pieces of wire at point about one-third dis- 
tance from one end, to form angles same as before ; and 
lay on paper parallel to others (see figures). 
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Exercise ZIV. 

WIR^; MODELLING. 

Materials.— // v« wire; rule; pliers; white paper square; set square ^ 

lead pencil. 

Measure piece of wire 8 '^ long, break off, and use for 'following 
steps. , ^ 

Find point 2" from end of wire ; bend sharply there to form 
right angle. 

Bend wire at right angles at other points 2" apart, to complete 
square. (Make square so as to lie flat on desk or table.) 

[If there is time, a square of 2" side should be drawn, by aid 
of set square, on piece of paper, and wire square laid on 
it for comparison.] 

Measure remaining piece of wire. • 

Find points at which to bend wire to form a triangle having 
base i" long and two sides equal to each other. 
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Ezeroise XV. 

WIRF MODELLING. 

Materials . — Iron wire ; pliers; white paper square ; see square; tead 
pencil ; rule. 

* V 

Draw on white paper an oblong (rectangle) having long sides 
3", and short sides li". 

Break off length of wire required to construct similar and 
equal figure. 

Bend wire at right angles, at measured distances, to form 
oblong. 

Lay wire model over drawing for comparison. 

Measure remaining piece of wire, and bend to form equilateral 
triangle. 
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Exercise ZVI. 

DRAWING, CUTTING, AND MOUNTING. 

Materials . — Squared paper ; lead pencil; ruler ; coloured gurnttied paper 
square ; large white paper square ; scissors ; pin ; damp sponge. 

Rule on squared paper a square with side fourteen units 
(squares) long. 

Rule faintly diagonals of square, and on diagonals mark points 
distant two squares from their point of intersection. 

Mark points on sides of square distant two squares from the 
corners, and rule lines from these points to those pre- 
viously marked on diagonals, to form Maltese cross (see 
figure). 

Lay drawing on coloured paper square, and prick through with 
pin all corner-points of the figure. (Hold the drawing 
firmly in position with one hand while this is being done.) 

Rule lines on front or back of coloured paper square, joining 
pricked points, to reproduce the figure. 

Cut out figure carefully with scissors, and mount on white 
paper square. (First lay cut-out figure in proper position 
on white square, and mark two or three corner-points 
with pencil, so as to guide in mounting it after* being 
damped.) 
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Exercise ZVII. 

DRAWING, CUTTING, AND MOUNTING. 

' # ' 

Materials. — Squared paper ; lead pencil; ruler; coloured gummed paper 
square ; large white paper square ; scissors ; pin : damp sponge. 

Rule on squared paper a square with side of sixteen units, 
and rule diagonals of square. 

Mark points on diagonals at distance of four squares from 
their intersection, and rule lines from those points to the 
corners of the square (see figure). 

Lay drawing on coloured gummed square, and prick through 
the corners of one of the triangles meeting in the middle 
of the square. 

Rule lines on coloured square joining pricked points, and cut 
out the triangle. 

Cut out three other similar triangles (using the one first cut 
out as a pattern, or pricking through the points as before). 

Mount the four coloured triangles symmetrically on white 
paper square, to reproduce drawn figure. 

Note. — I t is intended that the four triangles should be separately drawn 
and cut out, as a test of accurate work, rather than that tln^ figure 
should be drawn and cut out as a whole. 
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Exercise XVIII. 

DRAWING AND COLOURING. 

Materials. — Squared paper ; ruler ; lead pencil ; large white paper 
square; pin ; crayons, 

f 

Rule two lines across paper, parallel to each other, and twelve 
squares apart 

Mark off points at distance of twelve squares from same end of 
each of above lines, and join points to form a square with 
side of twelve units. 

Divide each side of this small square into three equal parts, 
and rule lines to form Greek cross (Fig. i, A). 

Draw Latin cross (Fig. i, B) with upright and arms having 
breadth of three squares, and with arms projecting dis- 
tance equal to two squares. 

Lay drawing on white paper square, and prick through corners 
of Greek cross ; rule lines joining points, so as to repro- 
duce figure. 

Do the same with the Latin cross, but arrange so that the two 
crosses on the white paper are separated by a space 
(Fig. 2). 

Colour the figures with crayons. 
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Exercise XIX. 

DRAWING* AND COLOURING. 

t 

r 

Materials . — Large white paper square ; rule ; lead pencil ; set square : 

crayons, 

I 

• 

Rule line (a b in figure) 4" long about middle of white paper 
square, and mark middle point of line. » » 

Through middle point of line thus drawn rule lines of equal 
length (2'' on each side middle point), making angles of 
60° with it, by means of ruler and set square. 

Join ends of lines to form hexagon. Note six equilateral and 
equal triangles. 

Colour triangles of hexagon in two or three colours, and then 
rule strongly the lines of the triangles. 

[The equality of the triangles might be tested by prickhig 
through points of one small triangle to second piece of 
paper, carefully ruling lines joining the points, and cutting 
out the triangle so drawn with scissors. This triangle 
might then be applied in succession to the six triangles 
forming the hexagon.] 
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Exercise XX. 

CI-AY,>rODELLIN(;, 

I 

Materials. clay ; modelling board ; small square ivooden bloclS ; 
thin string to cut clay ; rule ; lead pencil ; piece of paper, [Eight 
small wooden cubes for t cache f^s il lustration, ] « 

Make clay into cube, as in Exercise VII., making edges, and 
corners as sharp as possible. 

Measure various edges of cube with rule, and write down 
lengths on paper. 

Cut cube with thin string into eight smaller cubes, as shown 
by dotted lines in P'ig. i. (This might be illustrated by 
the teacher building up a cube out of eight small wooden 
cubes.) 

Measure edges of small cubes, and write down measurements 
on paper. 

Lay cubes of clay in two rows of four each, to form oblong 
block (Fig. 2) ; measure dimensions of block as to length, 
breadth, and thickness, and write down measurements 
on paj)er. 
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Exercise XXL 

CLA» MODELLING. 

Materials. — Moist clay [somr^vhat less than in previous exercises); 
modelling board • small square wooden block • modelling tool ; damp 
sponge, * • 

Flatten out clay on board, by help of small \vo(Klen blo^k, to 
form a good square slab. 

Mark on the clay with the modelling tool fine lines joining the 
middle points of the sides of the square. 

Mark with tool symmetrical curved lines (see figure) on sides ' 
of square from near its corners. 

Cut out with the tool the pieces enclosed by the curved lines, 
and neatly finish off the figure. 
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Exercise ZXIL 

CLAY* MODEI.I.ING. 

Materials . — Moist clay [about same quantity as in last exercise) ; modellihg 
board; modelling tool; damp sionge ; rule; small square wooden 
bluck, • • 

Divide clay into two approximately equal portionc. ^ 

Make up each piece of clay into rectangular block 4" long 
and i" wide, by help of small \vooden block. 

Lay pieces on board to form a cross with equal arms — using 
one block complete, and cutting pieces of proper length 
from the other block to form the side arms. (The latter 
pieces might have their ends moistened to make them 
adhere to the central strip.) 

Measure distance from centre of cross to end of each arm,*to 
see if all arms are equal. 
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Exercise XXIII. 

PAPER CUTWNC; AND MOUNTING. 

# 

Materials. — Coloured gummed paper squan • model circular disc for 
pattern {or compasses^ or string and drawing pin) ; lead pencil ; ruler ; 
damp sponge ; large zuhite paper pquare ; scissors. 

Draw circle on back of coloured gummed paper 'square, .either 
by tracing it round metal disc, or with pin and string or 
compasses. 

Carefully cut out circle. 

Fold paper circle along one diameter (coloured side inwi*’xd.:), 
and then again at right angles, to form four quadrants ; 
crease well. 

Cut out quadrants carefully along creased lines. 

Fold each quadrant carefully along a radius into two equal 
parts ; crease well, and cut along creased line. 

Rule faintly on white paper square the diagonals and lines 
joining middle points of edges. 

With the eight coloured sectors lay the design as in figure 
(which should be drawn on the blackboard), and then 
mount. 
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Exercise XXIV. 

DESIGNING AND PA^ER MOUNTING (PLATE III.). 

< 

Materials. — Coloured gummed paper square; model circular disc (or string 
and drawing pin, or compasses); large white paper square ; ruler ; lead 
pencil; 'scissors ; damp sponge, , 

Outline circle on back of coloured gummed papec. square^ cut 
out circle, and divide into eight sectors, as in Exercise 
XXIII. 

Children lay patterns of their own design with the eight sectors 
on white paper square. , 

Mount approved patterns (using faintly ruled diagonals and 
middle lines of square, if necessary, as guides in mounting). 
[Various patterns formed with the sectors are given in Plate 

III.l 
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Exercise XZV. 

PAl'ERe MODELLINC. 

t' 

t« 

M A I E R I A LS. — Coloured Rimmed paper square ; . artridge paper {half -sheet) ; 
damp sponge; rule; lead pencil ; set square ; scissors, 

■ ^ 

Measure coloured paper square. 

Draw on cartridge paper a square having side 'shorter ithan 
coloured paper square. 

Cut out the drawn S(iuare. 

Moisten one face of the cut-out square with the damp sponge, 
and lay it on the gummed side of the coloured squanr, 
leaving a margin on three sides, as shown in Fig. i. (Let 
children first lay square in position before damping, to 
see that they understand the directions.) 

Cut with scissors along the short dotted lines shown at a aifd 
b in Fig. i ; fold the narrow projecting strips of coloured 
paper, a d and b c, over the cartridge paper square, and 
fasten them down. 

Bend the stiff paper carefully into a cylindrical form, and fasten 
the projecting gummed flap so as to keep the edges 
together, to form an open cylinder (Fig. 2). 

[A completed cylinder, previously made, might be shown to 
the children at the beginning of the lesson, as the object 
about to be constructed.] 
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Exercise ZZVI. 

PAPER MODELLING. 

Materials.— CV jr/r/i/AV paper (whole sheet) ; rtile; set square, lem^ pencil; 
scissors; small strips of gumtned paper, about 2" x J" e.g., cut from 
gummed squares, [ Paper cube, folded, but not fastened, ] 

Show children paper cube previously prepared \ open it out to 
show a plan of its six equal square faces, anS draw Sketch 
of plan on blackboard (Fig. i). 

Children draw on cartridge paper, by means of rule and set 
square, the “ net ” (or plan) for cube with side 2" long. 
(Fig. I is not drawn full size, but the proper dimensions 
are marked.) 

Cut round the outside lines of the figure when drawn. 

Crease the cut-out figure neatly and accurately along the un- 
cut lines, and fold it so as to make a cube (Fig. 2). 

The loose edges of well-made cubes might be fastened together 
by means of the gummed strips, which should be first 
creased lengthwise down the middle. 

Note. — T hese exercises in paper modelling are intended rather to illus- 
trate the principle of constructing solid forms from previously drawn 
plane figures, and to lead the children to observe the relations of the 
various 'faces bounding the solid form, than as exercises in the produc- 
tion of finished models. 
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Exercise XZVII. 

PAPE9 MODELLING. 

Materials. — Cartridge paper {whole sheet) ; rule ; set square ; leak pencil ; 
scissors; gummed paper strips. \Prism of stout paper^ folded^ but not 
fastened.^ * , 

Show children the square prism previously prepared, and^open 
it out to show its six faces. 

Draw on blackboard the “ net ” for such a prism (Fig. i). 

Children draw on cartridge paper, to proper dimensions, net 
for square prism, having long sides 3'', and short sides 

Cut round the outside lines of the figure. 

Crease the cut-out figure neatly and accurately along the 
pencilled lines, and fold together to form the prism 
(Fig. 2). 

The loose edges of well-made prisms might be fastened with 
the gummed strips. 
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Exercise ZZYIII. 

PAPER* MODELLING. 


Materials. — Cartridge paper {half-she^) ; lead pencil; rule; set square ; 
scissors ; gummed paper strips, [ Triangular prism of stout paper ^ 
folded y hut not fastened J * * 

Open out previously prepared model prism, to Show its* five 
faces. 

Draw on blackboard the “net*' for such a prism (Fig. i). 

Children draw on cartridge paper, to proper dimensions, net 
for triangular prism having long sides 3", and short sides 
I (Draw the equilateral triangles by means of the set 
square with angle 60®.) 

Cut round the outside lines of the figure. 

Crease the cut-out figure neatly and accurately along t!ie 
pencilled lines, and fold together to form the prism 
(Fig. 2). 

The loose edges of well-made prisms might be fastened with 
gummed paper strips. 
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Exercise XXIZ. 

DRAWIN(; CIBCLE AND ELLIPSE. 

c 

Materials. — Cariridgc paper {luhole shec/) ; sharj- /cad pencil ; thin string 
about id* or ii" long; ruler ; two drawing pins ; scisso/s. 

• . 

Tie small loop at each end of string, leaving length between 
loops about 6" or • . 

Put drawing pin through both loops, and fasten down through 
estimated middle point of paper ; then with point of pencil 
in doubled part of string trace out a circle (Fig. i). 

Rule two diameters of circle at right angles to each other by 
estimation. 

On other side of cartridge paper construct ellipse as follows : — 

Rule line lengthwise at about middle of paper (Fig. 2, a h), * 

Mark on this line its estimated middle point, and also points 
at equal distances (say about 2") on each side of it (Fig. 
2, c and d\ 

Fasten drawing pin through loop of string at each of two latter 
points, and with point of pencil in angle of string (kept 
tight) trace out half-ellipse. Then lift string over pins, 
and trape out other half of ellipse. 

Rule the axes of the ellipse, and note inequality. 

Cut out the ellipse, and compare its form with that of a circle. 
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Zzercise XXZ. 

PAPER CUTTKfG AND MOUNTING. 

Materials. — Coloured gummed paper square ; large white paper* square ; 
damp sponge; ruler ; lead pencil ; model circular disc (or string and 
drawing pies^ or compasses), • » 

Draw outline of circle (as large as possible) on baok of gummed 
paper square. 

Carefully cut out circle. 

Fold circle carefully twice at right angles (Fig. i). 

Cut carefully along a line (by estimation, without previously 
marking) parallel to curved edge of folded paper (e,g, 
the inner curved line of Fig. i). 

Open out the cut-off strip of paper, to show it is a circular ring. 

Cut straight the (cut) edge of the folded paper (see dotted line 
in Fig. i), and open out to show it is a square. 

Rule faintly diagonals of white paper square, and mount ring 
and square symmetrically, as in Fig. 2. 






FOURTH SERIES. 




* LIST OF APPARATUS AND MATERIALS. 


[Those marked with • are the same us used in an earlier series.] 

ff 

'Iron wire, pieces i foot long. (Note K, p. 130.) 

Small flat pliers. {Note Z, p. 130.) 

Cardboard, in pieces 12*' x 8", 8"x 6", and 6"x 4". (Note 
^ M, p. f 90.) 

Board for cutting cardboard on (same as used for clay 
modelling). 

Small cutting knife. (Note Ny p. 190.) 

Steel rule for use in cutting. (Note f?, p. 191.) 

Gummed strips of bookbinder's cloth, about 1' long, 
wide. (Note P, p. 191.) 

Drawing paper (some plain, ar d some divided into squares 
• ofn. 

Compasses (with pencil leg). 

Set square, with angles 60° and 30°. 

Rule, marked to eighths. 

Stout brown paper envelopes. (Note p. 192.) 



NOTES ON THE APPARATUS' AND MATJ^RIALS, 
AND THEIR USE. 

The notes on the apparatus and materials which follow the list 
for the Third Series, is well as those in connection with 
che lists in Part I., should be consulted. 

(A/) Cardboard , — The cardboard must not be so stout as to 
make it very difficult for the children to cut it with the 
knife ; but at the same time it should be stiff enough to 
enable it to keep its shape without bending. It should 
also not be such as to break off short when being bent 
in the modelling exercises. The cardboard suggested for 
use in the following exercises is ‘‘four-sheet mounting 
board,” which the children should be able to cut with a 
proper knife without much difficulty. (It will be neces- 
sary, however, for them to draw the knife two or three 
times across the cardboard, in order to make a clean cut.) 

Cardboard tinted on both sides — Caledonian or Granite 
grey, for example — is recommended in preference to white, 
as not being so readily soiled. 

The sizes of the pieces used in the following exercises 
are such as can be cut with little waste from “royal’’ 
sheets (/>. sheets measuring about 24'' x 19”). It is best 
to get them cut with a bookbinder’s guillotine. 

{N) Small cuttiu^:; knife . — A special knife, with short, stout 
pointed blade about 2" long, will be found the best for 
use in cutting the cardboard. The handle, about 4" 
long, should be rounded, and of such a size that it can 
^ be grasped firmly and comfortably by the hand of an ordi- 
nary child. (Messrs. Philip, Son, and Nephew supply 
special knives of the kind described.) 
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In cutting the cardboard the point of the blade should 
be used, the knife being held at a high angle, and kept 
close to the rule which is used to guide it along the 



proper line. The rule must he held firmly in position 
by the fingers of the left hand. 

(0) Steel rule . — A wooden rule must not be used for guiding 
the dutting knife, as the edge of the rule itself would be 
cut. Flaf steel rules, i" broad and 12 " long, may be 
obtained at the tool-shops; but Messrs. Philip supply 
special steel rules 6" long, which are more easily held 
in place by the children. It is scarcely necessary to 
add that both the knives and rules must be kept in a 
dry place to keep them from rusting. 

i^P) Strips of bookbinder's cloth a e used for binding over the 
^ edges of the cardboard — in the case of the flat cardboard 
figures merely to give them a more finished appearance, 
but in the case of the models cither to join adjacent cut 
edges or to strengthen those where the cardboard is 
partly cut through. 

The cloth is fastened on with gum or thin liquid glue, 
and for class purposes it is best to buy it ready gummed 
OR one side and cut into strips. A piece of cloth of the 
length of the edge to be bound is cut from 'the strip, 
folded carefully lengthwise down the middle (to enable 
it to be placed symmetrically over the edge), then 
moistened, placed on the cardboard, and held in position 
until it adheres firmly. 

Cloth of various colours may be obtained, and with the 
surface smooth or variously marked. Dark blue cloth, 
with a surface roughened by points or cross-lines, looks 
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very well on the grey cardboard, but the colour is apt to 
run if moistened too much. 

(Q) Stout brown paper emclopes are very convenient, one 
being given to each child to contain its pieces of card- 
board, either when finished or in cases where an exercise 
has to be left before it is quite completed. 



liXERCISES IN WIRE MODELLING. 


(Exercises I. — X.) 

• 

The first set*of exercises in this series has for its object the 
construction of geometrical forms in fairly stout wire, by 
means of small flat pliers. (See Notes K and Z, p. 130.) 

The forms to be constructed are first drawn accurately to 
scale by th« children, on paper (either plain or squared), 
from a sketch on the blackboard having the dimensions 
marked. Each child should have his copy before him when 
constructing the figure in wire. 

The wire may, perhaps, need to be first straightened out. 
The distances on the wire must then be accurately measured, 
and the bends carefully made at the proper points as sharply 
as possible. Care must be taks n in bending the wire to see 
th^t all the parts when bent are as nearly as possible in one 
plane, so that the wire will lie flat on the paper over the drawn 
copy. 

As the materials required, and the method of work, are 
very nearly the same for all the exercises in this set, it is not 
necessary to add a full description of each separate exercise. 
The diagrams are drawn full size, with the dimensions marked. 
A sir/gle piece of wire 12" long is sufficient for each child, except 
in one or two exercises where two such pieces are 'required. 



Note. — Calculate length of wire required for Fig. A ; break off piece of 
proper length, and bend at right angles as shown. Then do the same 
for Figs. B, C, D. 

(The angles in the drawings may be obtained by means of the set square.) 
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• Exercise II. 

WIRE MODELLING. 


SQUARE 



Note. — C alculate length of wire required for each figure ; break wire into 
lengths required, and construct figures. * 

Afterwards convert each wire figure into the other ; ue. the square Into the 
rhombus, and vice vend. 
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Exercise III. 

WIRE MODELLING. 


f 

OBLOm li" 




Note . — Trcv pieces of wire are required for thi.s exercise. Calculate ISnglli 
required for eacli figure, and break off. 

After constructing figures in wire, convert each into the other, as in the 
la**! exercise. 
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Exercise IV. 

WIRE MOryjLLING. 



Note. — T his fii^urc might be drawn on squared paper. 
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Exercise VI. 

wiiSe modelling. 



Note. — Draw one or both figures by means of compasses (or set square) 
and rule. 


Tivo pieces of wire are required if each child constructs both forms. In 
constructing Fig. A, first find the middle point {a) of the wire, and 
commence bending there. For Fig. B the wire should first be broken 
to the proper length, then the position of point {a) found by measure- 
ment on the wire, and the bending commenced at that point. 





N(vi e. -The figure (pentagon) slioiilcl be drawn on squared paper, as an 
exercise in drawing to scale — the rectangular figure (dotted) being first 
drawn, then the points on the sides found, and tlie pentagon constructed 
by joining the points. 

Before constructing the figure in wire, the lengths of the sides must be 
measured, and the total length of wire required be calculated. 
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Exercise IX. 

I 

WIRE MODELLING. , c * 



Note. — ^T his figure also should be constructed as an exercise in drawing to 
scale, either on plain or squared paper. 

The proper angles at which to bend the wire must be found by applying 
it to the drawing. 
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Exercise X. 


WIRf MODELLING. 



Note. — This exercise should be con.structed in wire without either measure- 
ment or application of the wire to the drawing. The parallelism of 
the various lines should be pointed out as a chief feature to be secured. 

The drawing may be made by means of the rule and set square. 
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Additional Exercises in Wire Modelling. 




.• EXERCISES IN CARDBOARD CUTTING. 

(Exercises XI. — XX.) 

The second set of exercises in the present series deals with 
the cutting out of simple geometrical forms in cardboard with 
a sharp-pointed knife. (See Notes M and N^ p. 190.) 

T^he figures should first be accurately drawn in pencil on 
the cardboard (after having been previously practised on 
drawing paper, if necessary) by means of a ruler and set 
square or compasses, the drawing being done either from a 
verbal description or from a sketch on the blackboard, the 
actual dimensions being given in each case. 

The cardboard to be cut should be laid on a smooth jiiece 
of Jjoard (or stout millboard), to save the desk from being cut. 
A steel rule (see Note O, p. 191) is firmly held close to the line 
along which the cut is to be made, and the point of the knife 
is then drawn along close to the rule. If the cardboard is not 
cut through completely the first time, care must be taken, in 
making a second or third stroke, to keep in the original 
groove. 

In the figures of h)xercises XVIII., XIX., etc., where a 
piece of cardboard has to be cut out from within an angle, it 
will be found best to make the cut froni^ and not to^ the point 
of the angle. 

Some or all of the figiyes cut out may have their edges 
bound with strips of coloured paper or bookbinder's cloth (see 
Note p. 19 1), which, if carefully done, will give them a more 
finished appearance. It is left to the teacher to choose which 
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of the figures should be so bound ; in some cases , permission 
to bind the model might be the reward for 'good work. • 
As the materials required and the method of work are the 
same for all the exercises in the set, •it is not necessary to give 
a full description of each exercise.- 

The figures given in the following ^exercises are, in neS,rly 
all cases, drawn half the size indicated by the^,diBV^nsions 
marked on them. 
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Exercise XI. 

CARDBOARD CUTTING— SIX-JNCH RULE. 


• 

ik 

jIl 

jJ_L 

ki 

• 

■I.l.l. 

kJ 

Ll 

j_Ll 

k. 

b'" 


Note. — Piece of cardboard 8”x 6". 

Cut strip i" wide from lontr side of cardboard ; then cut off piece i" long 
from each end (forming two inch-squares). 

Maifk strip with pencil successively into inches, half-inches, quarter- inches, 
and eighths. 

[The remaining piece of cardboard will be used in the next exercise.] 
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Exercise XII... 


CARDBOARD CUTTING — SQUARE AND RHOMBUS. 




Note. — U se the piece of cardboard left over from the last exercise. 
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Exercise ZIV. 

CARDHOARU CUTTING— TRAPEZIUM. 



Note. — P iece of cardboard 6"x 4". 

First draw the two diagonals at right angles to each other, and of proper 
length (longer one 5{", shorter 3I") ; then draw lines joining their 
ends. 
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Exercise XV. 

CARDBOARD CUTTING — TRIANGLES. 





Note. — Piece of cardboard 8" x 6". 

The scalene triangle might be cut out without being first drawn ; and then 
the sides carefully measured, and the dimensions marked on the card. 




213 


Manual Training Jixercises. 


Exercise XVI. 

CARDBOARD ClfrTXNG HEXAGON. 



Note. — P iece of cardboard C"x 4'\ 
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Exercise XVII. 

CARDBOARD CUrfING — OCTAGON. 



Note. — Piece of cardboard 6"x 4". 

Construct octagon by first drawing square of 3f" side, then drawing the 
diagonals, and with point of compasses on corners of square drawing 
arcs as shown in figure. Rule outline of octagon strongly before 
cutting. 



214 


Manual Training Exercises. 


Exercise ZVIII. 


CARDBOARD CUTTING — CROSS. 



Note. — Piece of cardboard 6" x 4”, 

First draw a square of 3}" side, mark off points i" from comers of square, 
and complete figure as shown. 

Cut out the complete square first, and then the V'^kaped pieces from the 
sides, cutting ^^/// the point of the angle. 
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> Exercise XIZ. 

CARDBOARD CUTTING — SIX-RAYED STAR. 



Note. — Piece of cardboard 6”x 4". 

Draw outer circle 4" diameter, inner circle 2" diameter. Then draw two 
diameters at right angle.s. 

Divide outer circle into six parts from end of one diameter, and inner circle 
i^to six parts from end of other diameter, as if about to construct 
hexagons. 

Join points as in figure. 
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Exercise XX. 

CARDBOARD CUTl'ING — PICTURE FRAME ♦ 



Note. — Piece of cardboard 8"x 6". 

Strike curve for top of figure with compasses from point marked * as centre. 
Cut out middle piece of cardboard as neatly as possible to leave a hollow 
frame. 
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Additional Exercises in Cardboard Cutting. 



Note —Other letters, T. Hi Et V« etc., might be cut out from the pieces 
of cardboard left over from Exercise XXXIII. and other exercises in 
cardboard modelling. 




EXERCISES IN CARDBOARD MODELLING. 


(Exercises XXL — XXX.) 

The third set of exercises in this series deals with the con- 
struction in cardboard of models, or simple objects having a 
more or less solid form, instead df being, as in the last set, 
mere plane geometrical figures. 

A plan, or " development,” has first to be drawn upon the 
flat cardboard in such a manner that, when the cardboard is 
bent along certain lines shown on the plan, the model or object 
is produced. In order to enable this bending to be done 
accurately and neatly, the cardboard is cut half-way through 
{on the face which is to form the outer surface of the model) 
along the line on which it has to be bent ; and care must be 
taken that the knife does not cut so deeply into the cardboard 
as either to sever it entirely or to leave too thin a layer con- 
necting the two parts. In the following drawings the lines 
along which these partial cuts are to be made are dotted, while 
the continuous lines indicate where cuts passing completely 
through the cardboard are required. 

To obtain well-made models and objects, it is essential 
that both the drawing and the cutting should be as accurate 
as possible. , 

After having made the drawing to scale on the cardboard, 
showing the lines continuous or dotted as in the copy, the 
child should cut neatly through the outer lines of the drawing, 
so as to cut out from the sheet the piece of cardboard required 
for the model Then the inner dotted lines should be half cut 
through — at first very lightly, and repeated until the proper 
depth is obtained. Then the cardboard should be carefully 
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bejji, where half cut, away from the side on which the cut has 
I5een made, and the cut edges, which come together in the 
model, joined by strips of gummed cloth. (See Note P, p. 191.) 
Other edges of the mo^el may be similarly bound with strips 
of cloth, both for the sake of appearance and for additional 
strength. • 

Cate^WMd patience will be needed in binding the models, 
t^ produce nicely finished work. In some cases it may be 
fii^nd advisable to moisten and fasten down only half the 
width of thg strip at one time^ but in all cases it must be 
pressed neatly and firmly on the cardt>oard, and held in place 
•until \t properly adheres. 

Soipe of the models might have their faces covered with 
the gummed coloured paper used in the exercises of the pre- 
vious scries^ in which case the papering should be done before 
the models are bound. 

The forms of the various cardboard models are shown 
on Plates IV. and V. Many other exercises in cardboard 
modelling might readily be arranged by the teacher; eg. a 
simple wall-bracket, a sliding match-box, a box with hinged 
lid, etc. 

The figures in the following exercises are not drawn full 
s^e, but the actual dimensions required are marked on the 
drawings. 
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Exercise XXL 


CARDBOARD MODELLING— RECTANGULAR TRAY. 



Note. — C ut piece of cardboard required from end of piece 12" X 8 ", and 
lay a.side remainder for use in the next exercise. 
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* Exercise XZII. 


CARDBOARD MODELLING — SQUARE PRISM. 



Note. — U se the piece of cardboard left from Exercise XXL 
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Exercise XXlll. 

CARDBOARD MODKLLING-r-CUBE. 



Note. — P iece of cardboard 12" x 8". 

[The remaining pieces of cardboard might be used for cutting various 
* capital letters. (See p. 217 )] 
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* Exercise ZXIV. 

CARDBOARD MODELLING— TRIANGULAR PRISM. 



Note.— P iece of cardboard 8"x 6". 
Thcitrianglcs arc equilateral. 
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Exercise XXV. 

CARDBOARD MODELLING— TETRAHEDRON. 



The large triangle is equilateral, and the dotted lines join the middle points 
of the sides, forming four smaller equal and equilateral triangles. 
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Exercise XXVI. 

CARDBOikRD MODELLING — ^'IRAY WJTH INCLINED SIDES. 



XoTE. — Cut piece of cardboard required from end of piece 12” x 8 ' , and 
lay aside remainder for next exercise. 
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Exercise XXVII. • 

CARDBOARD MODELLING — HEXAGONAL PRISM, 

Jil 




//I 


Note. — Use piece of cardboard left from Exercise XXVI. 

Construct the hexagon at each side on any one of the shorter sides of the 
rectangles, by first drawing the circumscribing circle, and then mark- 
ing off the points on the circumference. 
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Exercise XXVIII. 

, fi^DBOARD MODELLING — RECTANGULAR PRISM. 



Note. — P iece of cardboard 8"x 6", 

Point out, on previously constructed models, before the exercise is begun, 
how this prism differs from the square prism of Exercise XXII. 
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Exercise XZIX. 


CARDBOARD MODELLING ENVELOPE CASE.^ > , 



Note,— P iece o4 cardboard 12" x 8". 

If the children find the semicircular notch too difficult to cut out neatly, a 
square one may be substituted. 
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Exercise 

CAKD^iOIttD MODELLING — OCTAGONAI, TRAY WITH INCLINED 

SIDEa 



Note. — Piece of cardboard 8"x 6". 

The construction lines used in drawing the pattern are shown by faint 
continuous lines in the illustration. The diameter of the outer circle 
is ? J", of the inner 2 J". The small pieces cut out measure i" on the 
outer circle. 

The outer edges of the tray may be either curved, or, if the children find 
the cutting in that case too difficult, the edges may be ruled and cut 
straight. 






